
DBCLARATIOR FOR TBB RBCORD 0~ DBCISXOR 

SITB NAME AND LOCATION 

American Chemical Services 
Griffith, Indiana 

STATBMBNT OP BASIS AND PORPOSB 

.This decision document represents the selected remedial action 
for the American Chemical services (ACS) site located in 
Griffith, Indiana. This action was chosen in accordance with the 
comprehensive Environmental Response, compensation and Liability 
Act of 1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), and to the extent 
practicable, with the National Oil and Hazardous Substances 
contingency Plan (NCP). This decision is based on the 
Administrative Record for this site. 

The State of Indiana concurs with the selected remedy. 

ASSESSMENT OP THB SITB 

Actual or threatened releases of hazardous substances from the 
site, if not addressed by implementing the response action 
selected in this Record of Decision (ROD), may present an . 
imminent and substantial endangerment to public health, welfare, 
or the environment. 

DESCRIPTION OP TBB RBMBDY 

The major components of the selected remedy include: 

Ground water pumping and treatment system to dewater the 
site and to contain the contaminant plume with subsequent 
discharge of the treated ground water to surface water and 
wetlands; 

Excavation of approximately 400 drums in the on-site 
Containment Area for offsite incineration; 

Excavation of buried waste materials and treatment by low
temperature thermal treatment (LTTT); 

on-site treatment or ofi-site disposal of treatment 
condensate; 

Vapor emission control during excavation and possible 
immobilization of inorganic contaminants after LTTT; 

Off-site disposal of miscellaneous debris; 

In-situ vapor extraction pilot study of buried waste in On
site Area; '· 

\ 
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In-situ vapor extraction of contaminated soils; 

Continued evaluation and monitoring of wetlands and, if 
necessary, remediation; 

Long term ground water monitoring: 

Fencing the site and possible implementation of deed and 
access restrictions and deed notices; and 

Private well sampling with possible well closures or ground 
water use advisories. 

STATUTORY DBTBRKIRATIOHS 

The selected remedy is protective of human ·health and the 
environment, complies with Federal and State requirements that 
are legally applicable or relevant and appropriate to the 
remedial action, and is cost-effective. This remedy utilizes 
permanent solutions and alternative treatment technologies to the 
maximum extent practicable and satisfies the statutory preference 
for remedies which employ treatment that reduces toxicity, 
mobility, or volume as a principal element~ 

Because this remedy may result in hazardous substances remaining 
on-site above health-based levels, a review will be conducted at 
least every five years after commencement of the remedial action 
to ensure that the remedy continues to provide ade ate p;,;;,: h;~ ;;;;h and thZ:iu;. ~w.c;UJ 
Date r Valdas V. Ada 
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DECISION SUMMARY 
AMERICAN CHEMICAL SERVICES 

I. SITE LOCATION AND DESCRIPTION 

The American Chemical Services Superfund site (ACS), located at 
420 s. Colfax Ave., Griffith, Indiana, (Fig. 1) includes ACS 
property (19 acres), Pazmey Corp. property (formerly Kapica Drum, 
Inc, now owned by Darija Djurovic.; two acres) and the inactive 
portion of the Griffith Municipal Landfill (approximately 15 
acres) (Fig. 2 ). The ACS Superfund Site includes all these 
properties. ACS began as a solvent recovery facility in May 
1955. ACS ceased solvent reclaiming activities in 1990 after 

. losing interim status under RCRA. ACS currently operates as a 
chemical manufacturer. · 

Land around the site is used for single family residences and 
industrial purposes. The site is bordered on the east and 
northeast by Colfax Avenue. The Chesapeake and Ohio railway 
bisects the site in a northwest-southeast direction, between the 
fenced on-site Area and the Off-site Area. On the west and 
northwest, south of the Chesapeake and Ohio railway, the site is 
bordered by the abandoned Erie and Lackawanna railway and the 
active portion of the Griffith Municipal Landfill. North of the 
Chesapeake and Ohio railway, the site is bordered on the west by 
wetland areas. The northern boundary of the site is formed by 
the Grand Trunk railway. 

The site is underlain by unconsolidated glacial deposits 
approximately 130 feet thick. The deposits have been divided 
into an upper sand and gravel aquifer, an intermediate clay, a 
lower sand and gravel aquifer, and a lower clay till directly 
overlying Devonian Detroit River and Traverse System Limestones. 
Using u.s. EPA guidelines for ground water classification, both 
the upper and lower aquifers are currently used or potentially 
available for drinking water or other beneficial uses and are 
therefore considered Class II for the purposes of this remedial 
action. Surface water runoff is generally to the west and south. 
Surface water runoff appears to be confined to the site by 
drainage to the wetlands and subsequent infiltration. There 
appears to be no direct connection between site surface water 
drainage and local streams, however, ground water does discharge 
to the wetlands and the wetl-ands are ultimately drained by Turkey 
Creek, approximately 1 1/2 miles south of the site. 

The nearest residents to the site are located approximately 150 
feet east of the Off-site Area. The nearest potential receptors 
to potentially contaminated ground water through ingestion and to 
volatile compound emissions throuqh inhalatioh are employees of 
the businesses located approximately 100 feet east, on Colfax 
Avenue. To the south and west of the site, the nearest potential 
receptors are the employees of the Griffith Municipal landfiil, 
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and occupants of the residential development approximately 800 
feet west of the site boundary. The nearest potential receptors 
to the north are occupants of the industrial park on Main Street 
(approximately 1500 feet north of the site boundary). 

Ground water contamination has migrated off-site but has not 
infiltrated local residential wells used for drinking water. 

·Approximately 70 private wells were identified in the immediate 
vicinity. 9 upper aquifer wells and 16 lower aquifer wells are 
located within 1/2 mile of the site. The well survey conducted 
during the remedial investigation found upper aquifer waters to 
be nonpotable and used by residents for lawn maintenance or other 
domestic purposes other than consumption. The upper aquifer 
residential wells were not sampled as part of the remedial 
investigation. Investigative monitoring wells were installed to 
evaluate upper aquifer contamination. Most of the 16 lower 
aquifer wells are used for drinking water. Samples were obtained 
from 10 lower aquifer private wells during the remedial 
investigation. With the exception of elevated lead levels found 
in an unused industrial supply well, no contaminants of concern 
were found in any lower aquifer water supply well~ 

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

In the late 1960s and early 1970s, small batches of chemicals 
were manufactured at ACS. Specific chemicals manufactured 
included barium naphtherate, brominated vegetable oil, lacquers 
and paints, liquid soldering fluid, and polyethylene solutions in 
polybutene. These early manufacturing operations .also included 
bromination, treating rope with a fungicide, and treating ski -
cable. ~ 

·'-! Two on-site incinerators burned still bottoms, non-reclaimable 
materials generated from the site, and off-site wastes. The 
first incinerator started operating in 1966, the second in 1969, 
and burned about two million gallons of industrial waste per 
year. The incinerators were dismantled in the 1970 1 s. The 
shells were cut up and scrapped; the burners and blowers remain 
on-site. 

Batch manufacturing was expanded between 1970 and 1975. 
Additives, lubricants, detergents and soldering flux were 
manufactured, and an epoxidation plant created a product called a 
plasticizer. Since 1975, the small batch manufacturing and 
epoxidation plant operations have remained essentially the same. 

Kapica Drum, Inc., was sold to Pazmey Corp. in February 1980, 
which sold it to Darija Djurovic in March 1987. KapicajPazmey 
has not operated at this location since 1987. In 1980, a 31-acre 
parcel of property to the west of the Off-site Containment Area 
was sold to the City of Griffith for an expansion of the City•s 
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municipal landfill. The Griffith Municipal Landfill has been an 
active sanitary solid waste disposal facility since the 1950s. 
Solvent recovery operations at ACS continued until 1990 when ACS 
lost interim status under the Resource Conservation and Recovery 
Act (RCRA) regulations due to the failure of ACS to obtain 
required insurance policies. Semi-volatile organic compounds 
(SVOCs) such as phenol, isophorone, napthalene, fluorene, 
phenanthrene, anthracene, bis (2-chloroethyl) ether, and 
phthalates were used and discarded at the site throughout its 
history. 

several areas on the ACS property were used for disposal of 
hazardous substances. The disposal areas on the ACS Site, 
depicted in Figure 2, have been consolidated into three 
identified source areas: 1) the on-site containment Area; 2) the 
Still Bottoms Area, Treatment Lagoon 11 and adjacent areas; and 
3) the Off-Site Containment Area and KapicajPazmey property. The 
Off-Site Containment Area is located on the ACS property and is 
part of the ACS Site. The area is described as off-site since it 
is separated from the ACS plant by a fence and railroad tracks. 
The Off-site Area includes the Off-site Containment Area and the 
KapicajPazmey property. The On-site Area includes the On-site 
Containment Area, the Still Bottoms Area, Treatment Lagoon #1, 
and adjacent areas (oily soil area designated in Fig. 2). 

ACS was placed on the National Priorities List (NPL), a roster of 
the nation•s worst hazardous waste sites targeted for cleanup 
under Superfund authority, in September 1984. Approximately 400 
drums containing sludge and semi-solids of unknown types were 
reportedly disposed of in the on-site· Containment Area. - The Off
site Containment Area was utilized principally as a waste 
disposal area and received wastes that included on-site 
incinerator ash, general refuse, a tank truck containing 

~· solidified paint, and an estimated 20,000 to 30,000 drums that 
were reportedly punctured prior to disposal. ·oisposal practices 
in the Off-site Containment Area reportedly ceased in 1975. 
Hazardous substances were also disposed directly, and as a result 
of drum washing operations, on the KapicajPazmey property. The 
Still Bottoms Pond and Treatment Lagoon #1 received still bottoms 
from the solvent recovery process. The pond and lagoon were 
~aken out of service in 1972, drained, and filled with an 
estimated 3200 drums containing sludge materials. 

~Approximately 400 special notice letters were sent out in March 
1987 to initiate Remedial Investigation/Feasibility Study 
negotiations. A Consent Order to perform an RI/FS was signed by 
the PRP 1 s in June 1988. Under this consent Order, Warzyn, Inc., 
a consultant for the PRPs, performed the RI/FS. The RI began in 
1989 and the RI/FS was completed in 1992. A portion of the RI, 
the ecological assessment, was prepared by USEPA due to the PRPs 
inadequate submittals. Additionally, the PRPs refused to 
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develop clean-up standards so proposed human-health risk based 
cleanup standards were developed by USEPA to supplement the FS. 

USEPA recently·issued combination general notice/information 
request letters to a number of previously unnoticed PRPs. 
Special notice letters will be issued and negotiations will begin 
after completion of this Record of Decision. 

III. COMMUNITY RELATIONS ACTIVITIES 

USEPA has conducted community relations activities at the site 
since the start of the remedial investigation in 1989. The 
proposed plan was released to the public (by public notice in a 

. local newspaper) on June 30, 1992, informing residents that the 
Feasibility Study Report, along with other documents comprising 
the Administrative Record for the site, were available at the 
public information repositories at the Griffith Town Hall and the 
Griffith Public Library. The Administrative Record Index is 
included as Appendix A. A public comment period was established 
for June 30, 1992, to July 29, 1992. After public request, the 
public comment period was extended until August 28, 1992. A 
public meeting was held at the Griffith Town Hall on July 9, 
1992, to discuss the proposed remedial action with residents. 
Public comments and the USEPA responses are included as Appendix 
B. 

IV. SCOPE AND ROLE OF RESPONSE ACTION 

This ROD addresses buried drums, buried wastes, contaminated soil 
and debris, contaminated ground water and contaminated surface 
water. This contamination represents the principal threat from 
the ACS site. Buried wastes and contaminated soil and debris 
present a threat as a continuous contaminant source to ground 
water, a direct contact threat should future excavation occur, 
and a inhalation threat from migration of volatile contaminants 
through existing cover material and possible dispersion of 
contaminants to the neighboring community. Contaminated ground 
water presents a threat to potential users through ingestion, 
dermal contact, and inhalation. 

It is the purpose of this remedy to restore contaminated property 
to an acceptable level that will allow unrestricted use of the 
property (within the context of local zoning laws). Cleanup 
levels included in the ROD would allow future residential use of 
the property. Ground water use restrictions may be necessary 
beyond site boundaries until the contaminant plume is verified to 
be contained at site boundaries. Future use of ground water 
directly under the site may also be restricted. The LTTT system 
and ISVE technology will have to undergo treatability testing to 
determine if they will be able to attain final cleanup levels. 
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This ROD requires vapor emission controls, if necessary, and 
ambient air monitoring with the selected treatment technology as 
well as possible vapor emission control associated with the 
excavation of VOC contaminated material. 

Further ~valuation of the onsite wetlands is also necessary. 
Additional sediment and surface water sampling will be 
accomplished during pre-design. Because no sampling of nearby 
upper aquifer private wells was accomplished during the RI, a 
plan will be developed to sample these wells to assess the need 
for well closures or use advisories. 

V. SITE CHARACTERIZATION 

The Remedial Investigation has shown that there are large areas 
of buried contamination with a wide range of contaminants. 
Because of the numerous contaminants detected, compounds were 
grouped together to more easily evaluate contaminant 
distribution. Total vocs, PCBs, and lead were chosen as 
indicators of the extent of wastes and contaminated soils. 

The major categories of wastes include: organic contaminants 
without polychlorinated biphenyls (PCBs) (approximately 90% of 
total buried contamination), organic contaminants with PCBs 
(approximately 7%), and various heavy metals (approximately 3%). 
These were found in the three identified source areas. The 
source areas are; the on-site containment area, the still 
bottoms/treatment lagoon and adjacent areas, and the off-site 
containment and KapicajPazmey area. Buried waste volumes for 
source areas were based on information collected during the RI. 

The RI selected 1 ppm total vocs, 1 ppm PCBs, and 500 ppm lead to 
~ represent the extent of buried wastes/contaminated soils at the 

site. For the purpose of developing FS alternative cost 
estimates, buried wastes were defined as areas of contamination 
with total vocs in excess of 10,000 ppm (Fig. 3). Pea
contaminated soils in excess of 50 ppm were also delineated. 
Contaminated soils were defined as areas of contamination with 
total VOCs in excess of 10 ppm (Fig. 4). Soils contaminated with 
heavy metals (lead greater than 500 ppm was used as an indicator 
parameter) were also found associated with buried waste areas. 
Other isolated pockets of metallic contamination (lead greater 
than 500 ppm) were also identified in the RI. 

SOURCE AREAS 

on-site Area 

The On-site Containment Area contaminants consist predominately 
of organic contaminants without PCBs (15,000 cubic yards). 
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Additional contaminants consist of a 50'x 50' buried drum area 
(estimated to contain 400 intact drums), and localized areas of 
organic contaminants with PCBs (980 cubic yards) and soils 
contaminated with metals (100 cubic yards). Contamination in the 
on-site Containment Area is summarized below: 

BETX 
Chlorinated Benzenes 
Chlorinated Ethenes 
Chlorinated Ethanes 
Ketones 
Phthalates 
PAHs 
Phenols 
PCBS 
Lead 

DETECTED RANGE (ugjkg) 

11 - 3,002,000 
2 - 10,790 
2 - 1:,110,000 
1 - 11,000 
4 - 7,400 

39 - 15,086 
50 121,338 
93 - 2,270 

130 - 26,000 
2900 - 1,440,000 

The Still Bottoms/Treatment Lagoon and adjacent area contaminants 
consist predominantly of organic contaminants without PCBs 
(22,000 cubic yards) and randomly distributed buried drums 
(estimated to contain 3200 partially filled drums). Organic 
contaminants with PCBs were not detected in the treatment lagoon 
area, but were detected in the still bottoms area (1000 cubic 
yards). Metals were detected in both the still bottoms and 
treatment lagoon areas (550 cubic yards). In an adjacent area, 
west of the existing fire pond, (designated as "oily soils" in 
Fig. 2) both organic contaminants without PCBs (3400 cubic yards) 
and organic contaminants with PCBs (300 cubic yards) were 
detected. Contamination in the still bottoms/treatment lagoon 
and adjacent areas is summarized below. 

BETX 
Chlorinated Benzenes 
Chlorinated Ethenes 
Chlorinated Ethanes 
Ketones 
Phthalates 
PAHs 
Phenols 
PCBs 
Lead 

Off-site Area 

DETECTED RANGE (ugjkg) 

66 - 34,670,000 
45 - 62,500 
31 - 2,000,000 

8 - 21,000,000 
55 - 4,100,000 

-~456 - 416941000 
351 - 1,057,900 
429 - 19,400 
330 - 158,000 

21900 - 6,300,000 

The Off-site Containment Area contaminants consist predominantly 
of organic contaminants without PCBs (51,000 cubic yards). 
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However, organic contaminants with PCBS (5250 cubic yards) and 
metals (950 cubic yards) were detected primarily in one area in 
the northern portion, as well as at a number of small areas in 
the southern portion. General refuse, an estimated 20,000 to 
30,000 drums, and a tank truck partially full of solidified paint 
were reportedly disposed of in this area. Contamination in the 
Off-site Containment Area is summarized below. 

BETX 
Chlorinated Benzenes 
Chlorinated Ethenes 
Chlorinated Ethanes 
Ketones 
Phthalates 
PAHs 
Phenols 
PCBS 
Lead 

DETECTED RANGE (ug/kg) 

17 - 254,000,000 
3 - 1,000,000 

44 - 65,000,000 
8 - 151,000,000 

52 - 197,000,000 
54 - 19,136,000 

273 - 3,487,700 
180 - 1,054,000 

96 - 1,400,000 
2300 - 17,200,000 

The Kapica/Pazmey area contaminants consist of organic 
contaminants without PCBs (7200 cubic yards) and organic 
contaminants with PCBs (2300 cubic yards) in an area north of the 
Kapica building. Metal contamination is found in the west (700 
cubic yards) and north (200 cubic yards) of the Kapica building. 
Contamination in the Kapica;Pazmey area is summarized below. 

BETX 
Chlorinated Benzenes 
Chlorinated Ethenes 
Chlorinated Ethanes 
Ketones 
Phthalates 
PAHs 
Phenols 
PCBS 
Lead 

DETECTED RANGE (ugJkg) 

1 - 46,300,000 
18 - 27,000 

2 - 960,000 
5 - 1,350 
2 - 367,000 

177 - 698,100 
54 - 157,300 

280 - 34,300 
4200 - 329,000 
5000 - 16,200,000 

A detailed breakdown of all contaminants detected (including 
tentatively identified compounds) and the frequency of detection 
of each individual contaminant in buried waste/soil can be found 
in Tables 7-4 through 7-10 of the Baseline Risk Assessment 
(BlRA). 



10 

Ground water 

Organic contaminants without PCBs, including chlorinated ethanes, 
partially water soluble products from gasoline, oil and/or other 
hydrocarbon products (e.g. benzene, toluene, xylene) were found 
in the upper aquifer {Table 1). Lower aquifer contamination 
relative to the upper aquifer is limited, both with respect to 
the nature of compounds detected and the extent {Table 2). 
Contaminants were not found to extend off-site to lower aquifer 
wells. No organic contaminants were detected at any lower 
aquifer private residential well. Upper aquifer private 
residential wells were not sampled during the RI. 

VI. SUMMARY OF SITE RISKS 

A BlRA was developed for the American Chemical Services site by 
respondents to the Administrative Order on Consent in accordance 
with USEPA's 1989 Risk Assessment Guidance for Superfund {RAGS). 
The purpose of a BlRA is to analyze the potential adverse health 
effects, both current and future, posed by hazardous substance 
releases from a site if no action were taken to mitigate such a 
release. The BlRA consists of an identification of chemicals of 
potential concern, toxicity assessment, exposure assessment, and 
risk characterization. 

Identification of chaaical• of potential CORcern 

Ground water, surface water, sediment, and soil data were 
evaluated and contaminants of concern were selected based on 
carcinogenicity, detection frequency, comparison with background 
concentrations, toxicity, physicochemical properties, 
concentration, and grouping chemicals based on similar chemical 
structures. Based on this analysis, the chemicals outlined in 
Table 3 were selected as contaminants of potential concern at the 
ACS site. The following site contaminants were found to exceed 
10-6 excess cancer risk or a hazard quotient of 1: 

UPPER AQUIFER GROUND WATER 

volatiles 
Chloromethane . 
Vinyl Chloride 
Methylene Chloride 
Acetone 
1,1-Dichloroethane 
1,1-Dichloroethene (cis) 
2-Butanone 
Trichloroethane 

Semivolatiles 
*bis(2-Chloroethyl)ether 
1,4-Dichlorobenzene 
4-Methylphenol 
Isophorone 
Pentachlorophenol 
bis(2-Ethylhexyl)phthalate 

Pesticides/PCBs 



Table 1 .. 
ORGANIC ANO INORGANIC CHEMICAL CONCENTRATIONS Page 1 

~ERICAN CHEMICAL SERVICES Rl/FS 
GRIFFITH, INDIANA 

MATRIX: GrOU"d Water 
SQJRCE AREA: Upper ~ifer 

CHEMICAL CCNCENTRATICN NUMBER SAMPLES ANALYZED 
···········-······························ •.....••............... 

AR ITIIMET I C 
CHEMICAL UNITS IUNJIIM IWCIIIJM MEAN TOTAL DETECTED 

Vol•ttln 24 

Chlor~~~~ethMe Ulll 68.000 68.000 68.00 1 

Vinyl Chloride Ulll 22.000 720.000 374.00 3 
ChloroethMe Ulll 3.000 2000.000 442.71 17 

Methylene Chlo.ride ug/l 1.000 7.000 4.00 2 
Acetone Ulll 84000.000 99000.000 91500.00 2 
1,1·DichloroethMe Ulll 6.000 2400.000 981.25 4 

0 
Totel 1,2-Dtchloroethene Ulll 1.000 400.000 180.67 6 
2·1utenone Ulll 150000.000 220000.000 185000.00 2 
Trfchloroethene ug/l 34.000 45.000 39.50 2 
Benzene ug/l 1.000 100000.000 7265.20 15 
4·Mithyl·2·Pentenone ug/l 45000.000 54000.000 49500.QO 2 
2·HUMON ug/l 1200.000 1800.000 1500.00 2 
Tetr.chloroethene Ulll 160.000 200.000 180.00 2 
Toluene Ulll 21.000 2300.000 725.25 4 
Chlorobenzene Ulll 2.000 96.000 33.60 5 
Ethyl benzene Ulll 52.000 1100.000 476.00 7 
Tot•l Xyl~ Ulll 47.000 3000.000 659.57 7 

S•i·Yol•tiln 24 

Phenol Ulll 3.000 240.000 34.20 10 
bisC2·Chloroethyl)ether ug/l 4.000 250.000 65.67 9 
1,3·Dfchloroblnzene Ulll 3.000 3.000 3.00 1 
1,4·Dichloroblnzen.. ug/l 3.000 10.000 5.50 4 
1,2·Dichlorobenzene ug/l 4.000 33.000 18.50 6 
2·Methylphenol ug/l 2.000 38.000 14.50 4 
bls(2·Chloroisopropyl)ether Ulll 59.000 300.000 143.20 5 
4·Mithylphenol Ulll 5.000 2200.000 468.00 5 
lsophorone Ulll 19.000 35.000 26.33 3 
2,4-ot .. thylphenol Ulll 6.000 110.000 41.33 3 
lenzofc .cfd Ulll 2.000 1900.000 323.00 6 
N•phthelene Ulll 2.000 71.000 32.50 6 
4·Chloro·3· .. thylphenol Ulll 2.000 2.000 2.00 , 
2·Mithylnephthelene Ulll 9.000 27.000 . 17.00 3 
Diethylphth•L•t• Ulll 3.000 9.000 6.00 2 
Pent.chlorophenol Ulll 2.000 3.000 2.50 2 
Dl·n·butylphthelete · ug/l 2.000 2.000 2.00 1 
bi\(2·Ethylhexyl)phthelete ug/l 2.000 50.000 16.33 6 

Pnticldn/PCis 24 

AROCLOI·1248 Ulll 2.600 2.600 2.60 
AROCLOR·1260 Ulll 27.000 27.000 27.00 



Table 1 • 
CIGANIC AND INCIGANIC CHEMICAL CCNCENTRATIOMS Page 2 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: GrCUid Water 
SQJRCE AREA: Upper Aquifer 

CHEN I CAL ,CXIICENTU Tl ON NUMBER SAMPLES ANALYZED 

··········-~·-···························· ······················· 
ARITHMETIC 

CHEMICAL UIIITS MIN 111M MAXIIIM MEAN TOTAL DETECTED 

Metals 24 

Alu.II'UII Ulll 250.000 210.000 265.00 2 

Arsenic Ulll 2.100 . 43.200 13.59 17 

lariUI Ulll 230.000 1840.000 601.15 16 

leryll fun Ulll 0.250 0.250 0.25 
CICilfUI Ulll 0.240 3.100 0.91 4 

CllciUI Ulll 32100.000 1040000.000 176233.33 24 

Chromlun, Total ug/l 1.100 3.900 2.43 4 

\J Iron ug/l 170.000 211000.000 25052.77 22 

Lead ut/l 3.200 4.600 3.90 2 

MeennfUI Ulll 7270.000 7UOO.OOO 33120.56 11 
Mlnglnne Ulll 211.000 4250.000 2099.00 23 
Mercury Ulll 1.700 1.700 1.70 1 

lltckel Ulll 41.000 53.000 49.67 3 
Potaaaha Ulll 1410.000 95100.000 13931.15 24 

Selenfun UIIL 2.100 6.200 3.47 3 
SodfUI UIIL 12700.000 444000.000 145423.11 21 
ThallfUI Ulll 3.100 4.000 3.55 2 
VanadfUI Ulll 2.200 25.900 a.25 a 
Zinc UIIL 10.000 886.000 113.15 20 
Cyanide, Total ua/L 10.000 10.000 10.00 1 

!ertt. ldent. Collpound·SYOC 24 

Unknown UIIL 6.000 2600.000 249.79 86 

\......../ Unknown Hydrocarbon Ulll 36.000 1100.000 41a.67 3 
Ethyl•tllylbenzene Isomer Ulll 24.000 130.000 64.00 4 
Trf•thylbenzene facner Ulll 50.000 300.000 172.50 4 
Ethyldf•tllylbenzene tscner Ulll 32.000 160.000 96.00 2 
Undacane, 4,7·df.,thyl· UIIL 120.000 120.000 120.00 1 
lanzane, 1,1•·oxybfs· Ulll 24.00.0 24.000 24.00 1 
lanzane, propyl· Ulfl 22.000 22.000 22.00 1 

. lanzena, 1·athyl·2·•thyl· Ulfl 42.000 u.ooo 65.00 2 
Benzene, 2·ethyl·1,4·dfmethyl· ug/l 6.000 400.000 151.00 4 
UNcnolln Subatftuted lanzane Ulll 22.000 110.000 51.00 a 
Unknown carboxylic actd Ulll 22.000 22.000 22.00 1 
Tetr .. thylbenzena faa.er Ulll 120.000 130.000 125.00 2 
lanzena, 1,3,5-trf•thyl· Ulll 82.000 280.000 181.00 2 
Cyclotlexanot, 3,3,5·trf .. thyl· Ulll . 26.000 2000.000 72a.57 7 
Heaanofc acid, 2•ethyl· Ulfl 360.000 360.000 360.00 
lanzane, 1·ethenvt·3·ethyl· Ulll 11.000 11.000 11.00 
Hexanoic acid (DOT) Ulll 740.000 740.000 740.00 1 
ot .. chytptlenot ug/l 54.000 200.000 127.00 z 
Cyclopentanol, 2·-thyl·CI ••• Ulll 52.000 52.000 52.00 1 
Benzene, 1•ethyl·4·-thoxy· Ulll 90.000 90.000 90.00 1 
Furan, 2,2•·-thylenebis· Ulll 150.000 150.000 150.00 1 
lanzena.fne, n,n·diethyt· Ulll 32.000 32.000 32.00 1 



Table 1· 
ORGANIC AND INCIGANIC CHEMICAL CONCENTRATIONS P1ge 3 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Gr~ W1ter 
SCIURC£ AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER ~AMPlES ANALYZED 
·····················•••·················· ....................... 

ARITHMETIC 
CHEMICAL UIIITS MINUIM MAXIJUI MEAN TOTAL OETECTEi) 

FurM, ut/l 32.000 54.000 42.67 3 
2,2'·[oxybis( .. thylene)Jbis,· 
llulnofc Kid, anhydride ut/l 60.000 60.000 60.00 
1,4-Methanonephth•lene, 1,4· ••• ut/l 160.000 160.000 160.00 
2~Propenol, ut/l 110.000 110.000 110.00 
1·C2·C2-.. thoxy·1-.. thylethoxy)·1·2 
•proplnOl 
Hexanoic ecid, 2·-thyl· ut/l 720.000 720.000 720.00 1 

v 2,4•Pentenedfol, 2• .. thyl· ut/l 72.000 1800.000 936.00 2 
2·Prop.nol, 2·C2·-thoxy·1·•··· ut/l 90.000 90.000 90.00 
lenzeneecetic Kid, .llph•.·ethyl· ut/l 51.000 51.000 58.00 
Pentanoic Kid, 4· .. thyl· ut/l 1100.000 1100.000 1100.00 1 
Disulfide, dfethyl· ut/l 140.000 720.000 430.00 2 
3·0ctenone ut/l 86.000 86.000 86.00 
lenzene, 1·chloro·3-.. thyl· ut/l 120.000 120.000 120.00 1 
Cyclohex~thanol, ut/l 220.000 . 220.000 220.00 1 
.llph•.·-•lph•.·4·trf .. thyl· 

• Unknown sut.tituted phenol ut/l 21.000 21.000 21.00 1 
Phenol, 3·ethyl·5· .. thyl· ut/l 50.000 50.000 50.00 1 
lenzofc ecfd, 3·•thyl· ut/l 38.000 38.000 38.00 1 
Ethene, 1,2·bfs<2·chloroethoxy)· ut/l 50.000 71.000 64.00 2 
lenzene, ethyl· utll 16.000 16.000 ·16.00 
lenzene, 1,3·df .. thyl· ut/l 440.000 440.000 440.00 
lenzene, ut/l 24.000 24.000 24.00 
1,2·di .. thyl·4·(phenyl•thyl)· 
lenzene, c 1, 1·df•thylpropyl ••• ut/l 32.000 32.000 32.00 

V· 
Nephth1lene, 1,2,3,4·tetrlh ••• ut/l 52.000 52.000 52.00 
1(2H)•Niphthllenone, 3,4·dfh ••• ut/L 12.000 12.000 12.00 
2·Cyclohepten·1·one ut/l 92.000 92.000 92.00 
lenzene, 1· .. thyl·4·C .. thyla ••• utll 14.000 14.000 14.00 1 
Glycine, n·C2-.. thyl·1·oxo·2 ••• ut/l 12.000 12.000 • 12.00 1 
Phenol, 3,5·df .. thyl· ut/l 12.000 12.000 12.00 1 
1,3·PentMedfol, 2,2,4·trf•thyl· ut/L 40.000 40.000 40.00 1 
2,4,6(1H,3H,5H)•Pyrf•fdfnetrfone·5· ut/L 10.00Ct ... 130.000 70.00 2 
(1• .. thyl)· 
2·Methylcyc lopentanol f ~e~~er utll 2000.000 2000.000 2000.00 1 
Trf•thytphenot fsaaer ut/L 62.000 62.000 62.00 1 
Methylbenzofc Kid ls011er ut/l 

~ 

44.000 420.000 232.00 2 
2·Propenot, ut/l 140.000 2200.000 1170.00 2 
1·(2·-thoxy·1· .. thylethoxy>·2·prop 
anot . 
Propenolc Kid, ut/l 91.000 91.000 91.00 
2·<3·chtorophenoxy)·propenolc tcfd 
Unknown sut.tttuted sulfonyl ut/l 44.000 .. ·44.000 44.00 . 1 
Trl•thyt benzoic ecfd ut/l 12.000 12.000 12.00 1 
CeprolKtM ut/l 10.000 10.000 10.00 1 
OCtene, 2,3·df .. thyt· ut/l 320.000 720.000 520.00 2 
Decene, 2,6,7-trl .. thyl· ut/l 320.000 380.000 350.00 2 
Monene, 3,7·dt .. thyt• ut/l 110.000 110.000 110.00 

' 



\...__,.; . 
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Table. 1 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS P1ge 4 
AMERICAN CHEMICAL SERVICES RZ/FS 

GRIFFITH, INDIANA 
MATRIX: GrOU'Id W1t1r 
saJRCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZEO 

-----······-~·-·-·-----------------····-·· •····••···••···•······· 
AIITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED· 

D i •thy l ll"dec:ane ug/l 170.000 170.000 170.00 1 
Methylethylphenol ug/l 54.000 aa.ooo 71.00 2 
UnkncM'I dlol ut/l 12.000 12.000 12.00 , 
Chlo~thylblnzene ug/l 61.000 61.000 ·61.00 1 
Dfsf1ane, hex11t~y1- ut/1 46.000 46.000 46.00 1 
Unknown 1lcohol ut/l 24.000 24.000 24.00 1 
Methylpr"'*'Ylbenzene Ulll 6.000 6.000 6.00 1 
Tetrehydron1Phthe1ene ug/l 66.000 . ·66.000 66.00 1 
2·Cyct ohexen-1·one, ut/1 32.000 32.000 32.00 , 
3,5,5·trf .. thy1· 
lenzofc ecfd, 2,4-dimethyl· Ulll 24.000 24.000 24.00 
lenzotc ecfd, 2,4,6-trt .. thyl· Ulll 36.000 36.000 36.00 
lenzofc ecfd, Ulll 34.000 34.000 34.00 
4· ( ,. '1•di•thyllthyt )· 
Phenoberbitll (VAN) ug/l 1.000 22.000 15.00 2 
Ethyltrt .. thylblnzene • unknown ut/l 54.000 54.000 54.00 , 
Methylnlphthe1ene ut/t 74.000 74.000 74.00 1 
Di .. thylnephthllent Ulll 31.000 31.000 31.00 , 

Tent. ldent. Cclllpcu1d•VOC 24 

tincM\ Ullt 29.000 140.000 73.50 I 
lenzene, 1·ethyl·2-.. thyl· Ulll 70.000 70.000 70.00 1 a.m-. propyl· Ulll 60.000 60.000 60.00 1 
temene, (t· .. thylethyl)· Ulll 60.000 60.000 60.00 1 
Cyclohuane, .. thyl· ut/l 40.000 40.000 40.00 1 
Ethyl .. thy1btnztne f 101111r Ulll 35.000 100.000 59.60 5 
Trf .. thylbenztne 1s01111r Ulll 130 .. 000 640.000 437.50 ' llnzene, 1,3,5-trt .. thyl· Ulll 170.000 . 170.000 170.00 , 
IJNnolln •1cohol Ulll 700.000 1100.000 900.00 2 
Ethane, 1,1•oxybfs· Ulll 4.000 1500.000 264.29 7 
2-Propenol, 2· .. thyl· ug/t 1.000 1.000 a.oo , 
Unknown OJt'fltnllted 1lkane Ulll 450.000 450.000 450.00 1 
Df .. thy1cyclohexane ut/1 76.000 76.000 76.00 1 
Etltenylcyc1ohexene ut/1 63.000 63.000 63.00 1 
Diethylblnzene Ulll 71.000 71.000 71.00 1 
lutenol Ulll 40.000 40.000 40.00 1 
Propene, 1,1•·oaybls· Ulll 6.000 6.000 6.00 1 
Methytpenteno1 ut/1 15.000 15.000 15.00 1 
MetllylhiJCtnonl Ul/1 7.000 7.000 7.00 1 
Cyclohuane, 1,3-dt .. thyl·, trans• Ulll 45.000 45.000 45.00 1 
Dlaopropyl ether (DOT) Ulll 1.100 1.100 a. to 1 

This tlble Includes 1ll c~ fdtntfffed lbove dltectfan lf•ftl In the Upper A4-!ifer Source Are• (IH uble 7·1 for 
IIIIIPliS Included fn thil •r••>, ·lnd 11 provided 11 the atlrtf"' point In the devll~t of • Set of Chilli ell D•t• for 
Ullin the lilk Aasn_,t, 11 dfsc:ualld in Sectfan 7.1.2.1. Refer to appropriltl IA*'Cifctl to dettMIIint the totll 
per ... ters analyzed and their easoci1tld dl~tan ll•lta. lefer to ~lx U for v1lU11 used In risk Cllulltions. 
The cleta velun prtMntld cant1ln • .ext- of thrH aitl"fficlf'lt digiti for the rnult1 of .. till enelyse1 and two 
litl"fflc...t digits for orpnlc ch•lcal -lysn: addltfanel dl1lt1 lrt due to lf•ltltlane In tlte c~ter pr01r• used 
to prepere thne tlbln, and do not Infer . .,. tncr ... • In accurecy. The I'UIIber of tentetlvely ldtnttflect c~ 
dnitNted u unknowns .. Y excHd the total IUIIblr of U~~Pln analyzed biCaun •r• then one unknown c~llld •Y be 
prnat\t In • given ._.,le. · . 

[ACS]UGW.MAX 



Table·~ . 
ORGANIC ANO INORGANIC CHEMICAL CONciNTRATlONS Page 1 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Greuld W•ter 
SCUICE AREA: Lower Aquf fer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 
··············-··························· ··············-········ 

ARITMMfTIC 
CHEMICAL UIIITS MINIMUM MAXIMUM MEAN TOTAL DETECTEi) 

Vol•tiL• 9 

Chloroethene UIIL 3.000 440.000 ~14.33 3 
4·Methyl•2•Pentenone ug/L 3.000 3.000 3.00 

S•f·Vol•tfln 9 

v bfsC2·Chloroethyl)ether ug/l 11.000 12.000 11.50 2 

Met•ls 9 

Arsenic ug/l 2.100 1.600 4.06 5 
larfUI Ulll 220.000 310.000 255.00 4 
C.lcfUI UIJ\ 59000.000 151000.000 113266.67 6 
Iron Ulll 152.000 3160 .. 000 1043.33 6 ........... Ulll 19300.000 53100.000 35766.67 6 .. .,..,... UIIL 123.000 166.000 337.33 6 
Mercury ug!\ 0.470 0.470 0.47 1 
Pot•ssil.lll Ulll 960.000 3420.000 1923.33 6 
SodiUI Ulfl 10000.000 96200.000 40700.00 6 
VeNd lUI UIIL 2.000 2.000 2.00 1 
Zinc ug/l 10.000 22.000 16.00 2 

\.__) 
Tent. Jdent. c~-swc 9 

Unknown Ulll 10.000 3300.000 340.59 17 
Cyclohexanol, 3,3,5·tri .. thyl· ug/L 2500.000 2500.000 2500.00 1 
2·Propenol, UIIL 1000.000 1000.000 1000.00 
1·(2·<2-.. thoxy·1· .. thylethoxy)·1·2 
•propenol 
2,4•Pentenedlol, Z• .. thyl· Ulll 270.000 270.000 270.00 1 
2·Propenol, Ulll 530.000 530.000 530.00 1 
1·(2· .. thoxy·1· .. thylethoxy)·2·prop 
enol 
Dl .. thylblnzolc ecld ""' 

-~ 400.000 400.000 400.00 
Ol .. thy\ethylblnlolc ecld Ulll 400.000 400.000 400.00 
Propenoic ecld, "''' 170.000 170.000 170.00 
2·S3•ch\orophenoxy)·propenofc ecfd 

Tent. ldlnt. CGqiCUid·VOC 9 

Unkno~~~n ug/l 1200.000 1200.000 1200.00 
Methene, df .. thoxy· "''' 6.000 6.000 6.00 



.. 

'0 

MATRIX: Ground W1ter 
SOUICE AREA: L~r Aquifer 

CHEMICAL 

Eth8ne, 1,1'oxybfs· 
Propene, 2,2•·oxybfa· 
SUbstituted .. thylborane 

Table. 2 
ORGANIC AND INORGANIC CHEMICAL CCNCENTRATlONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

CHEMICAL CONCENTRATION NUMBER· SAMPLES ANALYZEO 

UIIITS 

Ulll 
ut/l 
Ulll 

MINIMUM 

36.000 
10.000 
, , .000 

MAXIMUM 

36.000 
10.000 
, .000 

AIITIIMET 1 C 
MEAN 

36.00 
10.00 
11.00 

TOTAL DETECTED 

This table includes all c~ identified_..,.,_ detection llafu in the lowr Aquifer SouJ"ce Area CsH table 7·1 for 
aMPl• included fn this area), and fa provided " the starting point in the dewlop~ent of • Sat of Ch•fc•l Data for 
use fn the Rfak Aa ... ~. •s dfscusHCI in Section 7.1.2.1. Refer to ...,...fate eppendfc• to deterafne the tot•l 
per-ters M~lyzed lnd their associated detection lfaits. Refer to appenclht u for wlues used In risk c•lulltfons. 
The •ca values presented cont•fn • ~~-of thrH Sflftfffcant dilfts for the r•ultl of .. tala analys• Uld two 
aitnfffcant dflfts for ortanfc ch .. fcal .n.lyse~: additional dillts are due to li•itatfone in the co.pueer protr .. used 
to prepere th•e tlbl•, and do not infer 1n fncre•• In ICCUf'ecy. The rullber of tent1tfwly Identified coapcu-ds 
deailftlted as unknoww -.y e.xcHd the total rullber of NIIPl• M~lyzed beceuse 110re than one unk~ cOIIIpOUrld •Y be 
pruent in 1 1fven saq,le. 

(ACS] LGW .MAX 



Benzene 
4-Methyl-2-pentanone 
Tetrachloroethene 
Ethylbenzene 

Inorganics 
*Arsenic 

·Beryllium 
Manganese 
Thallium 

11 

*Also lower aquifer contaminant 

Volatiles 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
1,1-Dichloroethene 
1,2-Dichloroethene (cis) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
1,2-Dichloropropane 
1,1,2-Trichloroethane 
Benzene 
4-Methyl-2-Pentanone 
Tetracholorethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
Xylenes (mixed) 

Inorganics 
Antimony 
Barium 
Cadmium 
Chromium (VI) 

SOILS 

total PCBS 

TIC Groups 
Cyclic Ketones 
Dimethyl Ethyl Benzenes 
Branched Alkanes 
Non-Cyclic Acids 

Semiyolatiles 
Hexachlorobutadiene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
Pentachlorophenol 
Di-n-Butylphthalate 
bis(2-Ethylhexyl)phthalate 
total CPAHs 
bis(2-Cholorethyl)ether 
1,4-Dichlorobenzene 
Isophorone 
1,2,4-Trichlorophenol 
Naphthalene 

Pesticides/PCBs 
Alpha-BHC 
Beta-BHC 
Gamma-BHC (Lindane) 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
4,4 1 -DDE 
4,4 1 -DDD 
4,4 1 -DDT 
total PCBs 

TIC Groups 
Non-Cyclic Acids 
cyclic Ketones 
Methyl Propyl Benzenes 
Dimethyl Ethyl Benzenes 
Nitrogenated Benzenes 
Propenyl Benzenes 
Ethyl Methyl Benzenes 
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Toxicity Assessment 

Diethyl Benzenes 
Oxygenated Benzenes 
Methylated Naphthalenes 
Halogenated Alkanes 
n-Chain Alkanes 
Branched Alkanes 
PCB 

The purpose of the toxicity assessment is to weigh available 
evidence regarding the potential for particular contaminants to 
cause adverse effects in exposed individuals and to provide, 
where possible; an estimate of the relationship between the 
extent of exposure to a contaminant and the increased likelihood 
andjor severity of adverse effects, including carcinogenic and 
noncarcinogenic effects. 

Sixty-four of the one hundred and forty-eight positively 
identified (nonTIC) contaminants of concern are known, probable 
or possible human carcinogens. cancer potency factors (CPFs) 
have been developed by EPA's Carcinogenic Assessment Group for 
estimating excess lifetime cancer risks associated with exposure 
to potentially carcinogenic chemicals. CPFs, which are expressed 
in (mgjkg/day)-1, are multiplied by the estimated intake of a 
potential carcinogen, in mgjkg-day, to provide an upper bound 
estimate of the excess lifetime cancer risk associated with 
exposure at the intake level. The term "upper bound" reflects 
the conservative estimate of the risks calculated from the CPF. 
Use of this approach makes underestimation of the actual cancer 
risk highly unlikely. CPFs are derived from results of human 
epidemiological studies or chronic animal bioassays to which 
animal-to-human extrapolation and uncertainty factors have been 
applied. The weight of evidence classification and CPF for the 
contaminants of concern is shown in Tables 3 and 4. 

Eighty-four of the one hundred and forty-eight positively 
identified contaminants of concern have noncarcinogenic toxic 
effects. USEPA has developed chronic reference doses {RfDs) to 
indicate the potential for adverse health effects from exposure 
to chemicals exhibiting noncarcinogenic effects. RfDs, which are 
expressed in units of mgjkg-day, are estimates of lifetime daily 
exposure levels for humans, including sensitive individuals. 
Estimated intakes of chemicals from environmental media can be 
compared to the RfD. RfDs are derived from human epidemiological 
studies or animal studies to which uncertainty factors have been 
applied. These uncertainty factors help ensure that the RfDs 
will not underestimate the potential for adverse health effects 
to occur. RFDs for noncarcinogenic effects for the contaminants 
of concern are shown in Tables 3 and 4. 



Che•ical of 
Potential Concern 

TARGET COifOUII) lf$1 

VOLATILES 

Chloro~~ethane 

B.,.,_thane 

Vinyl chloride 

Chloroethane 

"ethylene chloride 

Acetone 

Carbon disulfide 

1,1-Dichloroethene 

1,1-0ichloroethane 

Inhalation 

Species/Effect 
of Concern 

--/-.,
rabbit/neurotoxicity 

--/--
__ , __ 

rat/--

--1--

--1--

cat/kidney da.age 

Table 3 
SUtltARr OF TOXfCfTr IIFOIIIATIOI 

FOR CHEMICALS OF POTEITJAL COICEAI 

AMrican Ch•ical Services IPL Site 
R..edial fnvestiyation 

Griffith, lnd ana 

Chronic Reference Dose 

Page 1 

Slope Factor 

Oral Inhalation Oral 

UncertaintJ 
Factor (1 

3000 

100 

1000 

Species/Effect 
of Concern 

rat/hyperplasia 
of forestOMCh 
epitheliUII 

rat/liver 
toxicity 

rat/increased 
Hver I kidney 
~~~eight, nephro
toxicity 

rabbit/fetal 
toxicity 

rat/liver lesions 

rat/none 

UncertaintJ 
Factor (1 

1000 

100 

1000 

100 

1000 

1000 

Species/Tu.or 
Site 

.-use/kidney 

--1--

rat/liver 

.-use/kidney 

.-use/lung, 
liver · 

--/--

--/--

..use/kidney 

--1--

Weight of 
Evidence 

c 

A 

c 
82 

c 
c 

Speci es/Tu110r 
Site 

.-use/kidney 

rat/lung 

.-use/kidney 

.ouse/hver 

rat/adrenal 

-• 

Weight of 
Evidence {2) 

c 

.A 

c 
82 

( 



~-· 

Che.ical of 
Potential Concern 

• • 

Inhalation 

Species/Effect 
of Concern 

• . I '- - • • 

T 

( (continuett) 

Chronic Reference Dose 

UncertaintJ 
Factor (l 

Oral 

Species/Effect 
of Concern 

Uncertainti 
Factor (I 

1,2-Dichloroethene (cis) --/-- rat/decreased 
ht110globin & 
het~atocrit 

3000 

1,2-0ichloroethene (trans) --/-- WNSe/increased 
seru. alkaline 
phophatase 

100 

Chlorofonl 

1,2-0ichloroethane 

2-Butanon~ 
( .. thyl ethyl ketone) 

1,1,1-Trichloroetbane 

Carbon Tetrachloride 

Vinyl acetate 

BrOIOdichlora~ethane 

1,2-0ichloroprop~e 

cis-1,3-Dichloropropene 

Trichloroethene 

OibrGIOChloro.ethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

__ , __ 
__ , __ 

rat/CNS 

' guinea pit/ 
l»epatotox city 
__ , __ 
__ , __ 

__ , __ 

1000 

1000 

dog/liver lesions 

--1--

rat/fetotoxictty 

guinea pig/ 
Jlepatotoxicity 

rat/liver lesions 

--1--

~se/renal 
cytOMgaly 

1000 

1000 

1000 

100 

1000 

(data inadequate for quantitative risk assess .. nts) 

rat/degenerative 100 rat/increased 10,000 
changes in nasal .,cosa organ weights 

--/-
__ , __ 

__ , __ 

--1--

rat/degeneration 
changes in nasal 
.,cos a 

100 

--1--

rat/liver lesions 

IIOUse/clinical 
ch .. istry alter
ations 

--1--

1000 

1000 

rat/increased organ 1000 
weight 

( 

Inhalation 

Species/T.-or 
Site 

--1--

--1--

' 110usel1 \ver 

rat/circulatory 
syst .. 

--1--

--1--

several/liver 

--/--
__ , __ 

82 

82 

82 

82 

--1-- 82 

IIOUse/benign lung 82 
tUIIOrS 

110use/lung 

--1--

110use/1i ver 

hUIIan/leuke~~ia 

IIOuse/benign 
lung tUIIOrs 

82 

c 

c 

A 

82 

Page 2 

Slope factor 

Oral 

Species/T.-or 
Site 

--1--

--1--

rat/kidney 

rat/circulatory 
syste• 

--1--

--1--

severa 1/1 iver 

--1--

110usel1 iver 

110use/liver 

rat/forestouch, 
liver, adrenal, 
thyroid 

110use/1 iver 

IIOuse/hepatocell
ular adenOIIAs 
or carci11011as 

110use/liver 

hu~~an/1 euke•i a 

rat/foresto.ach, 
h ver. ad rena I, 
thyroid 

Weitt of 
Evi ence {; 

82 

82 

0 

82 

82 

82 

82 

82 

c 

c 

A 

82 



Chetlical of 
Potential Concern 

Bro.ofona 

4-Hethyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethant 

Toluene 

Chlorobenzene 

Uhylbenzene 

Styrene 

Xylenes (abed) 

SOli VOlATILES 

Phenol 

bis(2-Chloroethy1) ether 

2-Chlorophenol 

L .. ". L .- ·- . .. L...._.\ ... • 

c 
(cantinued) 

Chronic Reference pose 

Inhalation Oral 

Species/Effect 
of Concern 

__ , __ 

rat/liver l kidney 
effects 

Data inadequate 

--1--

__ ,_, 
huaan/CMS effects 
eyes, nose irritation 

rat/liver I kidney 
effects 

--1--

--1--

UncertaintJ 
factor (l 

--1--

1000 

100 

10,000 

huaan/CMS effects, nose 
l throat irritation 

100 

--1--

--1--

--1--

Species/Effect Uncertainty 
of Concern factor (1! 

rat/liver effects 

rat/liver l 
kidney effects 

-.se/hepato
toxicity 
__ , __ 

rat/CMS effects 

dog/liver l kidney 
effects 

1000 

1000 

1000 

1000 

1000 

rat/hepatotoxicity, 1000 
l nephrotoxicity 

d,/red blood cell 
l iver effects 

1000 

rat/hyperactivity, 100 
decreased body we1yht 
l increased aortal ty at 
higher dosage 

rat/reduced feta1 
body weight 

100 

aouse/decrease in 1000 
heaoglobin & 
possible erythrocyte 
destruction 

rat/reproductive 
effects 

1000 

( 

Inhalation 

Species/T1.1110r 
Site 

--1--

--/--

rat -.se/ 
leuk•ia, liver 

-.se/liver 

--/--

--/--

--/--

--1--

--1--

aouse/Hver 

. --1--

Page 3 

Slope Factor 

Weight of 
Evidence 

82 

82 

c 

82 

82 

Oral 

Sped es/Tuaor 
Site 

rat/adenot~atous 
polyps or adeno
carcinoaas in the 
large int~tine 

--1--

aouse/liver 

aouse/liver 

--1--

--/--

--/--

aouse/ hmg 
& bronchi 

--1--

--1--

. aouse/1 iver 

--/--

Weight of 
Evidence (2} 

82 

82 

c 

82 

82 



(continued) 
Page 4 

Chronic Reference Dose Slol!e Factor 
Che•ical of 
Potential toncern Inhalation Oral Inhalation Oral 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

Species/Tu.)r 
Site 

We~aht of 
Ev1 ence 

Species/TUIIOr 
Site 

Wei3ht of 
Evi ence (2) 

1,3-0ichlorobenzene 
__ , __ __ , __ __ , __ 

--/--

1,4-0ichlorobenzene rat/liver I 1000-
__ , __ __ , __ 

82 110use/l iver 82 
kidney effect 

Benzyl Alcohol --1-- rat/hyf:rplasia of 1000 --/-- --1--
the ep the H.- of 
the forestONch 

1,2-0ichlorobenzene rat/decreased body 1000 rat/liver 1000 --/-- --1--
weight gain effects 

2-ttethylphenol 
__ , __ \ 

rat/reduced body 1000 --1-- --/--
weight gain, 
neurotoxicity 

bis(2·Chloroisopropyl)ether --1-· .ouse/decrease in 1000 
__ , __ 

--1--
h::;globin & possible 
eryt rocyte destruc-
tion 

4-ttethylphenol --1-- rat/reduced body 1000 --/-- --1--
weight gain, 
neurotoxicity 

N-Nitroso-di-n-dipropyl .. ine --/·· --1-- --1-- 82 rat/1 iver 82 
Hexachloroethane 

__ , __ 
rat/kidney degenerationlOO r~~Juse/liver c 110use/liver c 

Nitrobenzene .ouse/h..atological, 3000 .ouse/~tological,10,000 --1-- --1--
adrenal, renal I adrenal, renal I 
hepatic lesions ·hepatic lesions 

· I sophorone --1-- dog/kidney lesions 1000 --/-- c rat/kidney, c 
preputial gland 

2-Nitrophenol data inadequate 

2,4-oi .. thylphenol --1-- lOUse/neurological 3000 --1-- --1--
signs I h..atological 
changes 

Benzoic Acid --1-- hu.an/irritation, -~/-- --1--
ulaise 

bis(2-Chloroethoxy) .. thane --1-- --1-- --1-- --/--



( ( 
(continued) 

Page 5 

Chronic Reference Dose SIOI!e factor 
Chnical of 
Potential Concern Jnhalition ~raJ Inhalation Oral 

Species/Effect 
of Concern 

Uncertainti 
factor {I 

Species/Effect 
of Concern 

Uncertainti 
Factor (I 

Species/Tu.or 
Site 

Wei3"t of 
Evi ence 

Species/Tu110r 
Site 

Wei3ht of 
Evi ence (2) 

2,4-Dichlorophenol ··I·· rat/i..une function 100 --/-- ··I·· 
1,2,4-Trichlorophenol --1-- --1-- --/-- --/--

Naphthalene --1-- rat/ocular & 
internal lesions 

10,000 --1-- --1--

4-Ch loroani line --1-- rat/proliferative 3000 --1-- --/--
lesions of the spleen 

Hexachlorobutadiene --1-- rat/kidney toxicity 100 rat/kidney c rat/kidney c 
4-Chloro-3-.ethylphenol --1-- ' --1-- --1-- --1--
2-Methylnaphthalene 

__ , __ 
--1-- --1-- --1--

Hexachlorocyclopentadtene rat/respiratory 1,000 rat/forestouch 1000 --/-- --1--
tract lesions lesions 

2,4,6-Trichlorophenol 
__ , __ 

--1-- .ouse/liver 82 110use/J iver 82 

2,4,5-Trichlorophenol 
__ , __ 

rat/decreased 
survival 

300 
__, __ 

--1--

2-Chloronaphthalene --1-- --1-- --/-- --1--
2-Nitroaniline --1-- --/-- --1-- --1--
Di.ethylphthalate --1-- --1-- --1-- --1--
Acenaphthylene --1--

__ , __ 
--1-- --1--

2,6-Dinitrotoluene --1--
_,_, __ 

--1-- 82 --1-- 82 

3-Nitroani line --1-- --1-- --1-- --1--
Acenaphthene --1-- .ouse/hepato- 3000 --1-- --1--toxicity 

2,4-Dinitrophenol --1-- huaan/cataract 1000 --1-- --1--
4-Nitrophenol --1-- --1-- --1-- --/--
Dibenzofuran --1-- --1-- --/-- --1--
2,4-0initrotoluene 

__ , __ 
--/-- --1-- 82 -·1·· 82 



Che~~ical of 
Potential Concem 

Diethylphthalate 

4-Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-~ethylphenol 

1-nttrosodtphenyla.ine 

4-BrGIOphenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Dt-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene(c) 

Chrysene(c) 

\Continued) 

Chronic Reference Dose 

Inhalation· Oral 

Species/Effect 
of Concem 

--1--

--1--
--1--

--1--
--1--
--1-- \ 

--1--
.. -/--

--1--

--1--
--1--
__ , __ 

--1--

--1--
--1--

--1--
--1--
--1--

Uncertainti 
Factor (l 

Species/Effect 
of Concem 

UncertaintJ 
Factor (l 

rat/reduced 1000 
tenainal body weight 

--1--

.ause/hetlltological 3000 
changes 

--/--
__ , __ 
__ , __ 

__ , __ 

rat/liver & het11to- 100 
logic effects 

rat-/liver & kidney 
pathology 

--1--

100 

.ause/no effects 3000 

rat/.orta1ity 1000 

.ouse/ne(lhropathy, 3000 
liver we1ght changes, 
het11tolog1cal changes 

.ouse/renal effects 3000 

rat/effects on body 1000 
weight gain, testes, 
1i ver, lc idney 

--/-
__ , __ 

--1--

h1halation 

Species/Tu.ar 
Site 

--1--

--/-
__ , __ 

--/-
__ , __ 

--1--

--1--

haaster/Hver 

--1--

--/-
__ , __ 

--/--
__ , __ 

--/--
__ , __ 

--/--__, __ 

--1--

Page 6 

Slope Factor 

Weight of 
Evidence 

82 

82 

82 

Oral 

Species/TUIIOr 
Site 

--/--

--/-
__ , __ 

--1--

~-t--

rat/urinary 
bladder 

--/--

ha.ster/J iver 

--/-· 

--1·· 

--/--
__ , __ 

--1--

--/--
__, __ 

--1--

·-1--

Weight of 
Evidence {2) 

82 

82 

c 

82 

82 

82 



c 
(coot inuect) 

Page 7 

Chronic Reference Dose ~lOH Factor 
Cheaical of 
Potential Concern Inhalation Ora) Inhalation Oral 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

Species/Ufect 
of Concern 

unceruinti 
Factor (I 

Species/TUIIOr 
Site 

Wei3"t of 
Evi ence 

Species/TUIIOr 
. Site 

Wei3ht of 
Evi ence (2) 

bis(2-ethylhexyl)phthalate --1-- guinea pig/increas- 1000 --1-- 82 --1-- 82 
ed relative liver 
weight 

Di-n-octyl Phthalate --1-- rat/elevated kidney 
& liver weights 

1000 --1-- --1--

8enzo(b)fluoranthene(c) --1-- --1-- --1-- 82 --1-- 82 

Benzo(k)fluoranthene(c) --1--· --1-- --/-- 82 --1-- 82 

Benzo(a)pyrene(c) --1-- --1-- ha.ster/respira- 82 IIOUSe/stOIIaCh 82 
·tory tract 

ldeno(l,2,l-cd)pyrene(c) --1-- --1-- -·:l-- 82 --1-- 82 

Dtbenz(a,h)~nthracene(c) ··I-- --1-- --1-- 82 --1-- 82 

Benzo(g,h,i)perylene --1-- --1-- --1-- --1--
Total-Carcinogenic PAHs(l) --1-- --/-- haaster/respira- 82 110use/sto.ach 82 

tory tract 

PESTICIDE/PCB 

alpha-BHC --1-- --1-- --1-- 110use/l iver 82 

beta-BHC -·1-- --1-- --/-- 110use/1iver c 
delta-Btl( --1-- --1-- --1-- --1--
g...a-BHC (lindane) --1-- rat/liver & kidney 1000 --1-- 110use/liver 82 

toxicity 

Heptachlor --1-- rat/increased 300 
liver weight 

110use/liver 82 110use/liver 82 

Aldrin --1-- rat/liver lesions 1000 110use/li ver 82 JAOuse/liver 82 

Heptachlor epoxide --1-- --1-- 110use/liver 82 110use/1 iver 82 
Endosulfan I --1-- rat/•ild kidney 3000 --/-- --/--

lesions 



Chet1ical of 
Potential toncern 

Dieldrin 

4,4'-DO£ 

Endrin 

Endosulfan II 

4,4'-000 

£ndosulfan sulfate 

4,4'-DOT 

ltethoxychlor 

£nrin ketone 

alpha-Chlordane 

g...a-Ch lordane 

Toxaphene 

Pol,chlorinated biphenyls 
(PC s) 

TMGU MALYT~ LIST 

!!f!lli 
Ahainua 

Anti.ony 

Arsenic 

Bariu. 

lnha)ation 

u .. .J 
( 

Chronic Reference Dose 

(continued) 

Qral 

Species/Effect 
of Concern 

Uncertainti 
Factor (I 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

--1-- --1--
--1-- --1--

--1-- dog/convulsions & 100 
1 her lesions 

--1-- rat/•i ld 1: idney 3000 
lesions 

--1-- ' --1--

--1-- --1-· 
-·1-- rat/liver lesions 100 

--1-- rat/fetotoxicity 100 

--1-- --1--
--1-- rat/liver necrosis 1000 

--1-- rat/liver necrosis 1000 
__ , __ 

--1--
--1-- --1--

Data Inadequate --1--
--/cancer rat/reduced life 1000 

s~an, altered 
b ood che.istries 

--/cancer hu.an/keratosis & 1 
hyperpig.entation 

--/fetotoxicity 100 rat/increased blood 100 
pressure 

Page 8 

Slol!e Factor 

.Inhalation Oral 

Species/TUIIOr 
Site 

Wei3ht of 
Evi ence 

Species IT .-or 
Site 

Wei3ht of 
Evi ence ill 

--1-- 82 110use/1 iver 82 

--/-- IIOUSt, 
liver 

haaster/ 82 

--1-- --1--

--1-- --/--

--1-- WMJse/liver 82 

--1-- --1--
IIOUSe, rat/ 82 WMJse, rat/ 82 
liver liver 

--1-- --1--
--1-- --/--

IIOUSe/liver 82 110use/J iver 82 

110use/liver 82 110use/1 iver 82 

110use/liver 82 WJOuse/1 i ver 82 

--1-- rat/1 iver 82 

--1-- --1--
--/-- --1--

hu.an/respira- A hu•an/skln A 
tory tract 

--1-- --1--



Che~~ical of 
Potential Concern 

8ery11iu. 

C~iu. (water) (4) 

CaG.iu. (food/soil) (4) 

Calciua 

Chr011i• Ill 

Chr011i• VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesiu. 

Manganese 

Mercury 

Nickel 

Potassiu. 

Selenil• 

Silver 

Sodiu. 

Thalliu. 

Vanadi• 

c 
(continuid) 

Chronic Reference Dose 

Inhalation Oral 

Species/Effect 
of Concern 

Uncertainti 
Factor (l 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

--1-- rat/none observed 100 
__ , __ 

huun/cancer, 
renal dauge 

10 

--1-- huaan/ cancer, JO 
rena 1 dauge 

__ , __ 
--1--

--1-- rat/hepatotoxicity 1000 

--/cancer rat/not defined 500 

--1--
__ , __ --__ , __ 
huun/local 61 
irritation 

Data inadequate --1--
--/CNS effects --/CNS effects 

--1-- --1--
buun/CNS 100 rat/reproductive 100 

huun/neurotoxicity 30 rat/kidney effects 1000 

--/cancer rat/reduced body 300 
& organ weight 

--1-- --1--
--1-- --1--
__ , __ 

huun/argyria 2 

--1-- --1--
__ , __ 

rat/increased SGOT 3000 
& serua LDH levels, 
alopecia 

__ , __ 
rat/none observed JOO 

....... - -
( 

Page 9 

Slo2e Factor 

Inhalation Oral 

Species/Tu.or 
Site 

Wei9ht of 
hi ence 

Species/Tuaor 
Site 

Weitt of 
Evi ence (2) 

h•an/lung 82 rat/total tuaors 82 

huaan/respiratory 81 --1--
tract 

huaan/respiratory 81 --1--
tract 

--1-- --1--

--1-- --1--
huun/lung A --1--
--1-- --1--__, __ 

--1--

--1-- --/--

--1-- 82 --1-- 82 

--1-- --1--
--/-- --1-.-
--1-- --1--
huaan/respiratory A --1--
tract 

--1-- --/--

--1-- --1--

--1-- --1--
--1-- --1--
--1-- --1--

--1-- --1--



ha~ical of 
·otential Concern 

:inc 

:yanide 

(continued) 

Chronic Reference Dose 

Inhalation 
• 

Species/Effect 
of Concern 

--1--

--1--

· UncertaintJ 
Factor (J 

Oral 

Species/Effect uncertainty 
of Concern Factor lll 

rat/weight loss, 500 
thyroid effects & 
~tlin degeneration 

rat/weight loss, 500 
thyroid effects & 
~elin degeneration 

Inhalation 

Species/Tu.)r 
Site 

--1--

--1--

Page 10 

Slope Factor 

Weight of 
Evidence 

Oral 

Species/TUIIOr 
Site 

--1--

--/--

Weight of 
Evidence (2} 



Ch .. ical Group of 
Potential Concern 

Representative 
CO!pOund 

IiiiATIYILY IDEITIFIED CONPOUID~ 15) 

Propyl Benzenes CUMne 

Propenyl Benzenes He thy 1 Styrene 

Ethyl Methyl Benzenes Ethyl toluene 

Diethyl Benzenes Ethy\ benzene 

Methyl Propyl Benzenes CUMne 

ttethyl Ethenyl Benzenes Methyl Styrene 

Methyl Pheny 1 Benzenes Naphtha 1 ene 

Tri .. thyl Benzenes TriMthyl benzene 

DiMthy 1 ethy 1 benzenes Ethy 1 benzene 

Tetra.ethyl Benzenes TriMthyl benzene 

Oxygenated Benzenes Benzaldehyde 

Halogenated Benzenes o-ch loroto htene 

(continued) 

Inhalation 

Species/Effect 
of Concern 

rat/CNS involv.-ent, 
nasal irritation 

~use/nasal lesions 

Data inadequate 

--1--

rat/CNS involv..ent, 
nasal irritation 

.ause/nasal lesions 

--1--

Data Inadequate 

--1--

Data Inadequate 

--1--

--1--

Chronic Reference Dose 

UncertaintJ 
Factor (I 

10,000 

1000 

10,000 

l,oqo 

Species/Effect 
of Concern 

rat/renal 

Oral 

110use/nasal lesions 

--1--
rat/~epatotoxicity, 
nephrotoxicity 

rat/renal 

~use/nasal lesions 

rat/decreased body 
weight gain 

--/--

rat/hepatotoxicity, 
nephrotoxicity 

--1--
rat/kidney, 
forest0111ch 

rat/decreased body 
weight gain 

Page 11 

Uncertainti 
Factor {l 

3,000 

1,000 

3,000 

1,000 

10,000 

1,000 

1,000 

1,000 



A.-.1 ...................... ~ .......... '--' .............................. .._ 

Ch~ical Group of 
Potential Concern 

Nitrdgenated Benzenes 

Cyclic alkanes 

Cyclic Alkenes 

Halogenated Alkanes 

n-chain Alkanes 

Branched Alkanes 

Branched Alkenes/Alkynes 

Ethers 

Methylated Naphthalenes 

Phthalates 

Methylated Phenols 

Methylated Ketones 

Siaple Ketones 

Cyclic Ketones 

Diols 

Siaple Alcohols 

Straight chain 
alkenes/alkynes 

Representative 
COI!IIOUI!d 

Nitrobenzene 

"ethylcyclohexane 

Vinylc~clohexane 

1,1,1-Trichloroethane 

n-hex~e 

n-hexane 

Vinyl cyclohexene 

Ethyl ether 

Naphthalene 

Phthalic anhydride 

Cresol 

Acetone 

2-butanone 

lsophorone 

Ethylene glycol 

1-butanol 

Vinyl cyclohexene 

( ( 
(continued) 

Chronic Reference Dose 

lnhalat ion 

Species/Effect 
of Concern 

.ouse/heaatol~ical, 
adrenal, renal & 
hepatic lesions 

--1--
--1--

UncertaintJ 
factor (I 

300 

guinea pig/hepatotoxicity 1,000 

hu.an/neurotoxicity 300 

hu.an/neurotoxicity 300 

Data Inadequate 

--1--
--1--

--1--

--1--

--1--

rat/CNS 1,000 

--1-- --
--1--

--/--

Data Inadequate 

Species/Effect 
of Concern 

Oral 

.ouse/he.atol~ical, 
adrenal, renal & 
hepatic lesions 

--1--

--1--
guinea pi9/ 
epatotoucHy 

rat/neuropathy 
or testicular atrophy 

rat/neuropathy or' 
testic~lar atro~y 

--1--
rat/liver effects 

rat/decreased body 
weight gain 

.ause/Jung & kidney 
histopati.Oloyy 

rat/reduced body 
weight gain, 
neuroto~icity 

rat/increased liver & 
kidney weight, 
nephrotoxicity 

rat/fetotoxicity 

dog/kidney lesions 

rat/.orta h ty, liver 
& kidney effects 

rat/effects on erythrocyte 

--1--

Page 12 

UncertaintJ 
factor (1 

1,000 

1,000 

10,000 

10,000 

1,000 

10,000. 

1,000 

1,000 

1,000 

1,000 

1,000 

100 

1,000 

-- -



Che.ical Group of 
Potent t a I Concen• 

Representative 
CO!pOU!!d 

(continued) 

Inhalation 

Paye 13 

Chronic Reference Dose 

Oral 

Species/Effect 
of Concern 

Uncertaintf 
factor (1 

Species/Effect 
of Concern 

Uncertainti 
Factor (1 

Cyclic Alcohols Benzyl alcohol rat/hyperplasia of the 
epitheliua of the 
forestouch 

1,000 

Oxygenated Alcohols Ethyl lllcol 
.onobu y ether 

Cyclic Acids Benzoic acid 

rat/altered 
he.otology 

--/7-

1.000 

hu.an/irritation, 
ulaiu 

Non-Cyclic Acids ~ryltc acid .ouse/lesions of the 
nasal .. cosa 

1,000 rat/reduced body weight, 
altered organ weights 

1,000 

Allines 

Po~chlorindated 
8i enyls (PCBs) 

Furans 

IIOTES: 

Coprolact• 

PCBs 

Tetrahydrofuran 

--/-
__ , __ 

--1--

rat/reduced body weight 

--1--

IIOUse/hepatic 
lesions 

1) A reference dose (RFD) is derived froa a pertinent toxicity study(s). and is an estiute of the "safe" level of che•ical 
intake over a set l~th of exposure (e.g., chronic) for huaans. ftany assut~ptions -..st be .ade when predictin9 this "safe" 
che~ical intake level (i.e., RFD) fro. a laboratory study. Uncertainty factors (Ufs) are applied when esti.at1ng the RFD 
for the following reasons. · · 

A Uf of 10 is used to account. for variation in the general population and is intended to protect sensitive 
subpopulations (e.g., elderly, children). 

A UF of 10 is used when extrapolating fro. aniul data to hu.ans. This factor is intended to account for the 
interspecies variability between huaans and other ....-Js. · 

• A Uf of 10 is used when a RFO is derived froa a subchronic instead of a chronic toxicity study. 

• A Uf of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse effect level (HOAEL} to 
derive a RfD. This factor is intended to account for the uncertainty associated with extrapolating froa toxic levels of 
che~ical exposure (i.e., LOAEL) to nontoxic levels of che~ical exposure (i.e., IIOAEL). 

In certain cases, a IOdifying factor ("f) is used to account for further uncertainty associated with the toxicity study 
used to develop the RFD. The ftf ~~ay vary froa >0 to 10. 

The uncertainty factors presented in this table represent the product of all the uncertainty factors·(and modifying 
factors) used to derive the RFO (e.g., lOxlOxJO • 1000). 

100 

1000 



(continued) 

Page 14 

2) This code represents the U.S. EPA weight-of-evidence classification systetl for carcinogenicity for cheaicals. The following 
is a description of the classification by group. 

3) 

4) 

5) 

6) 

Description 

A Known huaan carcinogen 

81 or 82 Probable hu.an carcinogen 

81 indicates that liaited hu.an data on the carcinogenicity of the che.ical are available. 

82 indicates sufficient evidence of carcinogenicity in aniuls and inadequat~ or no 
evidence of carcinogenicity in hu.ans exists. • 

c Possible ~ carcinogen 

0 Not classifiable as to hu.an carcinogenicity 

E Evidence of noncarcinogenicity for hu.ans 

The sl~ factor for benzo(a)pyrene wts used· to represent the ctrcinogenic potentitl of the ctrcinogenic polynuclear 
tro..tic hydrocarbons (PANs). 

Toxicity values htve been developed septrately for ingesti.on of cadlliu. in water and cadaiUII ingestion with solids (i.e., 
food or·soil). , ,, 
Tentatively identified coapounds {TICs) were grouped based 'on siailar cheaical structure. Coapounds of siailar cheaical 
structure are tssuaed to hive siailar toxicologicAl properties. For each TIC grouping, a representative coapound was 
chosen for which there was a reference dose (RFO). The RFO for the representative coapound was used to represent the toxic 
potential of the particular TIC group. 

The infon~ation in this table was su.aarized froa U.S. EPA's HHealth Effects Assessaent Suaaary Tables" {Fiscal Year -
Annual, 1991). 

~ 

• inforaation not available 

data inadequate • presently, toxicity dati is inadequate for reference dose or slope factor derivation. 

8CC/JLV/vlr/JH/~K r ccf -400-91 a 1 
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CIIEJIICAI. TOifCIJY VAUEI A-. ... TIOII EITIMTEI 

UIED fOI IIIIC CUITIFICATIOII 

Mei'IAn a.-teal tervtces ~ Itt• 
a-diet lrweetl .. tton 
lttffttla, lflllt .. 

·1 a.-teet Mleorsltfon Detwal 
Clwanlc leference DoN C..,k.·d) ll .. fector (..,lt•·d) Eatl•t• Cw.lt\•a) P.,...lltty CM.teel Canatent 

Inhalation Oral .,..._l Inhalation Oral .,..._l Oral Detwal CC:Whr) 

IEMIVOLATILEI ' 

,.._l II» 6.Ge·01 I 5.4e·01 II» • lit 0.90 0.30 8.2e·03 bta(2·Chloroett.yl) ether • • II» 1.1..00 I 1.1..00 I 2.2..00 0.50 0.30 5.0.·03 2·Chlor ...... l • 5.Ge-OJ I 2.5e~OJ • • • 0.50 0.30 3.:S.·02 1,3•Dichl........... • D • lit • . • • O.SO 0.30 5.0e·OJ 1,4·Diclll.......__ 7.0.·01 I* • • • 2.4e-02 I 2.4e·02 1.00 0.30 5.Ge·OJ lenayl Alcahot \ • J.Ge-01 I 1.5e-01 II» • • 0.50 0.30 5.0.·03 1,2·Diclll0f'CIIIenl... 4.0.·02 I t.le-02 I 4.5e·02 • • II» 0.50 0.30 5.Ge·03 
2·11ethr. .... l • 5. 1e·02 I 4. 1e·02 • • : 0.. O.JO 1 .6e·02 btaCZ·Chloro ~l)etiMr • 4.1e·l2 I 2.0.·02 • • 0.50 O.JO 5.0.-0J 4·11ethylpllenDI • 5.0.·02 I 4.0.·02 II» • • 0.. 0.30 1 .le-02 l·lttroao·dl·n-dtproprt•lne • • • • 7.0..00 I 1.4..01 O.SO O.JO 5.0.-0J lleucllloroed!Mt • t.Ge-OJ I 5.0.•04 1.4e·02 I 1.4e·OZ I Z.le-02 0.50 0.30 5.Ge·OJ lltr....._ Z.Ge-OJ aze 5.1e·M I 2.5e·M • • . • O.SO O.JO 5.0.·03 Ia.__ • 2.0.·11 I 1.0.·01 • 4.1e·OJ I* 1.2e·OJ 0.50 O.JO 5.Ge·OJ 
2·11t ..... l • • • • • • O.SO 0.30 1. le-01 2,4·01Mdlytphenol • Z.Ge-02 I t.Ge•02 • • • O.SO O.JO 1.1e·01 IMiolc Acid • 4.0et00 I J • ...., • • · • 0.75 0.30 5.0.-03 btaC2-Chloroet~--- • II» • • • • 0.50 0.30 5.Ge-03 2,4·Dichlor~l • J.Ge-03 I I .5e·03 • • • 0.50 0.30 6.0.·02 1,2,4·Triclll......._ J.Ge·OJ I t.S.-03 11 6.6e-04 • • • : 0.50 0.30 5.Ge·OJ 
._.._l_ • 4.Ge·OJ 112 J.4e·IJ ·" • • • 0.14 O.JO 5.Ge·OJ 4·Ch\oraenlllne • 4.Ge•OJ I Z.Ge·IJ l • • • 0.50 O.JO 5.Ge·03 lleachlor*'tldl- • 2.Ge·OJ I 1.0.-0J 0 7.1e·OZ I 7.1e·02 I 1.6e·OI 0.50 O.JO 5.0.·03 4·Chloro·J·-.thyl ..... l II» • • • • • O.SO O.JO 5.5e·02 2-llethyl ...... tllal- • • • • • • o.so 0.30 5.0.-0J ~lorocyclapentedlene 2.0.·05 1 7.0.·03 I J.5e·03 • ID MD 0.50 0.30 5.0.-0J 2,4,6-TrlclllOI'CifiiMnol • 2 • • 1.1e·02 I 1.1e·02 I 2.2e·02 0.50 O.JO 5.9e-01 214,5·Trlclllor.....,_l • 2 1.0.·01 I 5.0.•02 • 1D • O.SO O.JO 5.9e·01 

~-ChtorOMplathet.. • a.a.-02 1 4.0.-0Z • • • o.so o.JO 5.0.-0J Z·litroenll tne • D • · • MD ID • 0.50 O.JO 5.0.-0J ot .. thytphtllatete • 1 1.01+00 1 5.Ge-OI • • MD 0.50 o.JO 5.0.·05 AceftiPhthylene • D • 1 MD 10 MD • 0.50 0.30 5.0.-03 2,6·Dinhrotolu.w ID D ID ID 1D 6.1e·01 I 1.4..00 0.50 O.JO 5.0.-03 J·lltroenlltne MD D MD ID MD • MD 0.50 O.JO 5.0.-03 · Ac--ta... ID 6.0.·02 I 3.0.·02 • • 1D 0.50 O.JO 5.0.·01 2,4·Dtnltrophenol • 2.0.·03 I 1.0.-0J 1D • 1D 0.50 O.JO J.Ze-01 4·1itr ...... l ID D MD ID II» • 10 0.50 O.JO 5.6e·OJ Dlbenzofuren • D ID MD 10 • ID 0.50 o.JO 5.0.-0J 



l..d ~·......, .__ ~ ~ ......, -.... ......, ~ ~ ~ '--' ......, ............ 
~ ...... .__. 

c ( 

CIEMICAL TCICICITY VAL .. I - MIOIPTICII IITIMTEI 
UIED Fell IlK ..... lfiCATICII 

Merlun CIMaicel Services IIPt. lite 
1-.dtal lnv.tl .. tlon 
lrtffttll, lndt-

-1 
CIMatcel =•- .,.,... . 

Chrantc leference DoH Clllftg·d) llope fKtor (Ill/kg-d) l•tl•t• (t.ftlt ... , ........ ,.ty Ch•fcal eanat.,.t 
a•tatlan Oral De .... a lnhalatlan Oral ....... Oral ...... (c;WIIr) - -2,4-0inltrotoluena .. D1 .. • • 6.1e-01 11 1.~ 0.50 0.30 5.0.-0] Dlethylphthalate liD 1.0.·01 I 4.0.·01 • liD • 0.50 0.30 1.1e·05 

4·Chlor~l-~lethlr liD • liD liD • • 0.50 O.JO 5.0.·03 , ....... liD 4.0e-12 I 2.0.·12 liD liD liD 0.50 O.JO 5.0.-0] 4-lltroenltlne • D liD • liD • liD 0.50 O.JO 5.0.-0] 
4,6-Dinitro·2~lphenol liD D liD • liD liD 

5.,10l 
0.50 O.JO 5.0.·03 l·nltrOMdl •ne liD D • • liD 4.9e·O] I 0.91 O.JO 5.0.·03 

4-.......... ~·ttw liD D • • • • liD 1.51 O.JO 5.0.·0] ...... , - \ liD I.Oe-04 I 4.0.·04 1.6etl0 II 1.WOO I J.letGI 0.50 O.JO 6.4e·04 hntace.torCiphenol liD J.Oe·OZ I 2.7e·IZ • 1.2e·01 I* 1.Je·l1 0.90 O.JO 5.0.·0] .............. liD D • • liD liD liD 0.51 O.JO 5.0.·0] 
Anthr- liD J.Oe-11 I 1.5e-01 • liD • 0.50 O.JO 5.0.·0] Dl·n·butytph~late liD 1 1.0.·01 I 9.0.-12 • liD liD 0.90 O.JO 2.Je·06 fluorenthene • 4.0e-02 I 2.0.-02 liD liD liD 0.50 O.JO 5.0.·03 
~'yr.- liD J.le·OZ I 1.5e-12 ;~ • • • 0.50 O.JO 5.0.-0] .lulylbenlylphthalete liD 2.0.·01 I 1.1e-01 • • liD 0.90 O.JO 5.0.-03 l,l'·ll~lorobenlldtne • • • • 4~5.-01 I 9.0.·01 0.50 O.JO 5.0.·03 lenao(a)enthr._ liD • • • • liD 0.50 O.JO 5.0.·03 Chrr-w liD D • • • liD • 0.50 O.JO 5.0.·01 bia(2·ethyl.._yt:t:thatate • Z.Oe-02 I 5.o.-:t • 1.4e·02 I 5.6e·02 . 0.25 O.JO 5.7e·06 Dl·n·octyl ,. late • 2.0.·02 I 1.0.- liD • liD 0.50 O.JO 5.0.·03 len&OCb)ftuor..U.. • • • • liD . liD • . 0.50 O.JO 5.0.·0] len&e(k)fluor....,. liD liD • liD • • . 0.50 O.JO 5.0.·0] IenzO( a~ liD • • liD I liD I • 0.10 O.JO 5.0.·0] lcllno(1,2 J-ed-- • • • • • • 0.50 O.JO 5.0.·03 Diben&Ca,,)~acene liD • liD liD liD • 0.50 O.JO 5.0.·01 

len&O(t,lt ·=·- • • • • • • 0.50 O.JO 5.0.·03 Total carclnoeen c PAlla • • • 6.1 .... 17 1.2e+01 17 2.:S..01 0.50 O.JO 5.0.·03 
PEIIICIDEIPCI 

alflha·IIIC • • .. 6.letGO I 6.3e+OO I 1.:S..01 0.50 0.30 1.4.-02 beta·IIIC • .. • 1.1et00 I ,_ .... I 3.6etGO 0.50 O.JO 1.4e·02 ••t·-- • D liD liD liD • • 0.50 O.JO • e-·IIIC CL lndlne) • 3.0.·04 I 3.0.·04 • 1.3e+OO II 1.letGO 1.00 0.30 1.3e·02 lleptaclalor • 5.0.·04 I :S.S.-04 4.Set00 II 4.5 .. 00 I 6.4..00 0.10 O.JO • Al*ln • :S.0.-05 I t.S.-05 1.7..01 • 1.7e+01 I 3.4 ... 1 0.50 o.sa 1.5e·Ol lleptaclator .,..,. liD 1.Je·05 I* 6.5e·06 9.1etGO I 9.1..00 I 1.1e+01 0.50 O.JO 1.5e·O:S Endoeul fen I • ~-0.·05 I 2.5e·05 • • • 0.50 O.JO • Dl•l*ln • .0.·05 I 2.5e·05 1.6e+Cat II 1.6e+01 I 3.2 .. 01 0.50 0.30 • 
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CIIEIIICM. JCIUCin VAWEI - MIOIPJICif EITIMJEI 
._ fCII 11• IIMIIllfiCAliCif 

MlriCM CIMal.:.l lervlc• IIPL lite 
I.-dial lrwestllltfon 
lrtfff tit, lndt-

-I a.-teal =•on ...,.., 
Chronic leference Dolle (lllfq·d) llape factor (111/kt·d) Eatl•t• Cunlt ... , ,. .... lbtltty a.-t.:.l c:an.t.nt 
lmelatlon Oral O....t Inhalation Oral ...... 1 Oral O....l Cawhr) 

4,4'-DDI • • • • 3.4e·D1 I 3.1e·01 0.90 0.30 1.1e·OI Endrln • 3.0.·04 I 1.5e-04 • • • 0.50 0.30 • Endoeul f.n II • 5.0.·05 I 2.S.-05 • • • 0.50 0.30 .., 4 ,, __ 
• • .., • Z.4e·OI II 4.1e·OI 0.50 0.30 3.0.·01 E~lfan eu(fata .., s.o.-05 • 2.5e·05 • • .., 0.50 0.30 .., 

4,, ••• , • 5.0.·04 I 2.5e·04 J.4e·01 II 3.4e·01 I 6.1e·OI 0.50 0.30 J.Oe-01 MetiMaltyclltor • 5.0.·03 I~ 2.5e·GJ • • • 0.50 0.30 .., 
lndrln ketOM ' • • • • • • 0.50 0.30 • atplla•ct.tordlna • 6.0.·05 II J.Oe-05 1.~ II 1.~ II 2.6e+OO 0.50 0.30 .., 

.--a.tordlna • 6.0.-05 • S.Oe·05 1.Je+GO • 1.Je+GO • 2.6e+OO. 0.50 0.30 • , ....... • • • ,_, ..... 1.1 ... I 2.2 ... 0.50 0.30 • PCI • • • • 7.7... • 2.6et01 0.]0 o.• S.Je-01 
IEJAU 

Alu.t ... • • • • • • 0.05 0.01 1.Sa·OJ Anti ... • 4.0.·04 I Z.Oe-05 • • • ..15 0.01 1.5e·03 AI'Hftlc • 1.0.·03 12 t.S.-04 S.OetOI I 1 ..... 6 1.,... 0.95 0.01 1.5e·03 ..... 1.0.·04 • 7.0.·02 I* S.S.·OJ • • • 0.05 0.01 I.Se-03 larylllu. • 5.0.·03 I S.te-04 • It* 4.~ I 4.Je+01 0.10 0.01 I.Se-03 c.atu. C•ter) • 2 5.0.·04 I J.S.-05 • It* • .., 0.07 0.01 1.Sa·03 c.aha CfOOIU80fU • 2 1.0.·03 I 7.0.·05 • .,. • liD 0.07 0.01 1.Sa-01 catch• • • • • .., • 0.05 0.01 1.Sa·03 Ch...tu. Ill 2.0.·06 II 1 ....... S.Oe-01 • • .., 0.50 0.01 2.1e·03 a..--1-.. VI 2.0.·06 112* s.o.-os 1 2.5e-03 • 11* • • 0.50 0.01 2.1e·03 Cclbett • .., • • • • 0.05 0.01 1.5e·03 Copper • • • • .. • 0.05 0.01 1.5e·03 Iron • • liD • • liD 0.05 0.01 1.5e·Ol LMCI • • 1 • • • • 0.50 0.01 1.5e·Ol ......... • • • • • .., 0.05 0.01 1.5e·03 ........ 4.0.·04 •• 1.0.·01 •• 4.0.·05 • • .., 0.04 0.01 1.5e·03 llercury ].0.-04 liZ* 3.0.·04 12 4.5e·l5 • • .., 0.15 0.01 1.5e·03 lllcllet • 2.0.·02 12 2.0.-0J 1.4e·01 ' • .., o.to 0.01 1.5e·03 Pot•alu. • • • .., • liD 0.05 0.01 1.5e·03 Ialani-.. • • 2 • • • • 1.00 0.01 L5e·03 lllwr • 3.0.·03 I 3.0.-04 • • liD 0.10 0.01 1.5e·Ol lodl-.. • • • • • liD 0.05 0.01 1.5e·Ol Tllallhll .., 7.0.·05 II 3.5e·06 • .., •• 0.05 0.01 1.5e·03 Vanadlu. • 7.0.·03 II J.Se·CM • • liD 0.05 0.01 1.5e·Ol Zinc • 2.0.·01 12 6.0.·02 • .., liD o.:so 0.01 1.5e·03 
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CIIEJIICAL TCIUCitf VMUEI a.» _.TICII EITIMTEI 
WID f. IlK tUIITifiCATICII 

Mlrlc.n a.-leal lervlu. JilL lite 
•-•ll•l lrweatl .. tlon 

lrlffltlt, ···-

-1 aa.lcal =lon ...... , 
Chronic leferenc:e DoH Cllllkt·d) Slape f.ctor Cllllkt·d) Eatt .. te (unit ... , , ......... ty 

aa.tc•l Conat•t 

lnltal•tl• .,..., .. ,.., lnltal•tl .. .,..., .. ,.., .,..., ....... CcWhr) 

Cylnlda • 2.0.-02 1.4e-02 • • .., 0.70 0.01 '.Se-03 

TIC lrouplnaa 

Pr0f1¥llanl._ 9.0.-03 .. 4.0.-02 
I 

2.0.-02 • • • 0.50 0.30 1.0e+OO • Propenrl.__.. 1.0.-12 I 6.0e-Q I S.Oe-OJ • • .., 0.50 0.30 1.0e+OO 
Et:flMftltriiMI._ 2 ..... • 2.0e-01 •• 2.0.-01 • • • 1.00 0.30 1.0e+GO 

D ett.yllanl._ '1 ...... I* 1.0e-01 I 5.0.-02 • • • 0.50 0.30 1.~ 
Metltyl Pr~t ...... I t.Oe•OJ • 4.0.-02 I 2.0.-02 • .., • 0.50 o.so 1.0e+OO 
Methyl Et:::rl ... ._ 1.0.-02 I 6.0e-OJ I S.Oe•OJ • • • 0.50 0.30 S.Oe-03 
Metltll ........... • 4.0.-0J 12 S.4e·OJ • • .., O.M 0.30 5.0.-0J 

Tr .. tltyl....,_ 5.7e•01 4.0.-01 4.0.-01 • • • 1.00 o.so 1.0e+OO 
Dl .. tltyl ett.yl bini._ ,_ ..... •• t.Oe-01 5.0.·02 • • • 0.50 0.30 1.4e+OO 
Tetr-tt.yl.__.. 5.7.-01 4.0.-01 4.0.·01 •• • • 1.00 0.30 1.0e+OO 
OllJW~Mted ...... • 1.0.-01 I 5.0.-02 • • • 0.50 0.30 1.0e+OO 

18loeeneted ..... • 2.0.-02 I 1.0.-02 • • • 0.!10 0.30 5.0.·03 
llt ....... ted ....... 2.0.-0J 12* 5.0.-04 I 2.5e·04' • • • 0.50 0.30 . 1.0e+OO 

Cyclic •tU.. • • • • • • • 0.50 0.00 1.0e+OO 
Cyclic AlU.. • D • • • •• • 0.50 0.00 1.0e+OO 

lal ....... ted AlkeMa J.Oe-01 12 9.0e-02 12 9.0.-02 • • • 1.00 o.so 1.0e+OO 
n·ciNiln AlU... 2.0.-01 • 6.0e-02 .. J.Oe-02 •• • • 0.50 0.30 1.0e+OO 

lrancMII AlkeMa 2.0.-01 .. 6.0e-02 .. s.o.-02 • •• • 0.50 0.30 1.0e+OO 
lrancMd AI.._,A .. w-a • D • • • • • 0.50 0.00 ...... 

Ett.n • 5.0.•01 I 2.5e·01 • • • 0.50 0.30 1.7e·02 
Metltyl•ted .. tiMI, ... • 4.0.-0J 12 S.4e·OJ • • • O.M 0.30 5.0.-03 

Plltltel•t• • 2.0e+OO I 1.0e+OO • .., • 0.50 0.30 5.0.-01 
Methyl•ted Phlnola • 5.1e·02 I 4.1e·02 • • • o.• 0.30 1.1e-02 
Methyl•ted ketonea • 1.0.·01 I 9.5e·02 • • • 0.95 0.30 1.0e+OO ":f\• htonea 9.0.-02 12 5.0.-02 I 2.5.~02 • • .., 0.50 o.so 1.0e+OO 

CfC tc letonea • 2.0.-0t I 1.0.·01 • 4. 1e·03 •• 1.2e·OJ 0.50 0.30 1.0e+OO 
Dlol• • 2.0e+OO • 1.0e+OO • • • 0.50 o.so 5.0.·03 ":f'• Alcohol• • 1.0.-01 • 5.0.·02 • • • 0.50 0.30 1.0e+OO 

CfC lc Alcalloll • 3.0.-01 • 1.5e-01 • • • 0.50 0.30 5.0.-03 
O.YI8ftllted Alcohola z.o.-02 • • • .., • • 0.50 0.30 5.0.·0] 

Cyclic Aclda • 4.0e+OO I 3.0e+OO ID ID .., 0.75 0.30 5.0.-03 
llon-Cycl tc Aclda J.Oe-04 • 1.0.·02 • 4.0.-02 • • • 0.50 0.30 1.0e+OO .. ,.. ID 5.0.·01 • 2.5e-01 • . • • 0.50 0.30 1.0e+OO 

"* ID • • ID 7.7 ... • 2.6e+01 0.30 0.00 5.0.·03 ,., .. • 2.0.-0l 1.0.-0l • • • 0.50 0.30 1.0e+OO 
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CIIEJIICM. TCIIICin VALUES ~ AIIGIPJICII ESJIIMTES 

USED fCII 11• llMIIllfiCATICII 

,....,em a.-teal lerVIces lilt. Site 
a-dial lnv.tl .. tlan 
lrlffUit, lndf-

IIOt•: 

Toalclty valuea ...,.. obtelned fr• the u.s. EPA'• lnt..,.ated lltlk lnfor.tlan Syat• (IIIS)1 u.s. EPA•• ..... lth Effect• u ... -.t 
"-ry Tlbl•• (lEAST, Alnal PY·1991), lnd fnf.,...tfan provfded II¥ U.I.EPA Envf.-....tal ~rtterla An..--t Office CECAO). 
Toalclty veluea for the TIC lf'OI.IPI1118 .,.. wtuea f,. t1te repreaantatlw c:GIIIJICIUftda. 

at.lcal .,.clflc lnfor.tlan pertalnl,. to ta.t oral end.,_, aorprlan of~ ... provldlld by ECAO. In the 
lbMnce of ce.-tcat epeclflc veluea, It ... ....- tMt the oral lbaorptlan efficiency for ortlfdc CCIIIIpCUIIIa lnd •tala 
... 50 lind 5 I, reepectlvety. 1M .,_lllleorptfan •tf•t•...,.. .._...to beD for Of'llf'fc CCIIIIpGY1da lnd t.O I 
for •tala. the oral lnd .,_l llbaorptlan •tt•t• are pnMnted • w.ttl ... veluea ...,.e t.D rlpl'eHnta too I Cco.plete) 
lllaorptlan. a..tcal·.-cfflc .,_, per••IIIIUty ccntanta...,.. Clbtalftlld f.-. the u.s. EPA "'uperftlnd Expoaure 
A11••••nt lllf'IUil• (liM) 1•, or the tao. Aa ,...,,,... II¥ tile U.I.EH, ...,. ce.-tcal·.-clflc lnfor.ttan fa not evelllbte, 
•feult valuea..,. ... , ...... to\r.....,.r c:e..tcal ,.,_...llhy, • faotnDted. 

leferance DGHa lnd "• Fectora .. IIIWted for the .,_, route of ..,..... .,.. not provldad In the U.l. EPA lnforwattan aourcea, 
b&at ...,. calculated f,_ cor.........-.1111 veluea for the oral raute of ..,...... TIMM ,., ... .,.. LUd to calculate rltlka 
euocfated wltlt c:e..tcat ... •tt•t• ...._.an •....,...... (In ccantr•t to an ... nfatered) lewl of ct..lcal. All cM.Ical 
... •tl•t• for the ..._, rciute of ......... .,.. ._... • ............ -.teal lewla. 1M fotlowl111 ,..tatlanalltpa were 
LUd to darfw .,_, toafcfty vat ... & 

Oral leference DoM Cadlltnlatand) • Oral =•an E•U•te • ...,_l leferance DoM (lbaor'bad) 
Oral "• Foetor ( ... nlaterad) 1 Oral Mlaorpt • Eatl•t• • ..,..,. "• Factor , ......... , 

FOOTIIITII • C t tated to 1M rllht of the vetueJ 

I • Verified In 1111 S/15191 
1 • Valuaa fr• -T fY•1991 
D • 'Data l,....t• for .-.ttatlw rlak ..... -t• CIIEAit); lfiPll• to all lfDa for tltla CGIIIpCanl. 
• • Value not ..,.., ..... for tltfa CCIIIIPO'ftl. 
c • vatuaa f,. lnterl•lutcllnce for ..,_l E.,...... Aues-.nt. CCIIIEA·E:!'lr. J19t, levi• Draft) 
I • Vat ... f.-. tM ...... hind Envl.-....tat u ... -t ....._, CEPA/54011•aD~uu1J Tlbla A·4. 
• • Value 'filiated 5191 (levfMd fr• draft rllk ••••••nt) 
1 • Value wttlt*- br 1111 pandfne furtw review. 
2 • Caapcutd ....... IllS revt•. 
J • Total carc:lnoeantc PAlla; lfDa end If valuea fr• llf'lzolal~- uaed. 
4 • llckel •l• fector for nickel refinery duat. 
S • IllS not ..,ted for tltla CCIIIIpiiLnd 
6 • valuaa fr• ECAO Technical ""*"t Center. 
7 • ..,..,..b·Dutltfetdc, 1. 1981. Ai~MrPtlon of .. uv.tant Chr•fua in M8n. Arch. Toatcol., 47: 47·50. 
8 • Value fOf' endolul fan LUd for endolul fan aut fate. 
De,..l P.,.....tltty C...tant Defeult" Valuea: 

Volatll• • Tot._. (1.01..00) M required by U.S.EPA • 
._tvolatt l• • 2·1ut.nane (5.0.·0)) M nqutnd br U.S.EPA. 
Peatfcf.. • Vatuaa f,. ECAO. Tot•t I'CII ... Aroclor 1241. 
lnol'llf'ICI • .. ter (1 .5e·03) 

JAI/jalt/EAG/KJD 
laca.2020Jtoa·tlbte.w20 
9/3/91 . 
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It is important to note that risks due to exposure to lead in 
soils and waste areas were not evaluated because USEPA has not 
developed a CPF or RfD for lead. Until a CPF or RfD is 
developed, USEPA is using the Agency for Toxic Substances and 
Disease Registry's finding that lead levels of 500 to 1,000 mgjkg 
in soils can cause increased blood lead levels in children as a 
basis for assessing risks due to lead. Lead concentrations-in 
waste areas and in some other site soils exceed 500 mgjkg and 
thus may result in adverse health effects under the scenarios 
discussed below. u.s. EPA now believes that the best approach in 
evaluating lead contamination involves using the Uptake 
Biokinetic Model as a risk assessment tool to predict blood lead 
levels and develop appropriate clean-up standards. Specific 

.clean-up standards may be modified during design based upon the 
results of this model. 

Exposure Assessment 

The exposure assessment identified potential pathways for 
contaminants of concern to reach the receptors and the estimated 
contaminant concentration at the point of exposure. Estimated 
exposures to contaminated media were calculated based on a 
reasonable maximum exposure (RME) scenario, in accordance with 
the National contingency Plan (NCP, 40 CFR Part 300), under both 
current and projected future land use conditions. The exposure 
pathways evaluated in the BlRA are summarized in Table 5. 

The current land use scenario takes into account that there are 
residents who have access now and will have access in the future 
to contaminated areas of the site. It is therefore plausible 
that off-site residents, including trespassers, may be exposed to 
contaminants at the site. ACS continues to operate and thus, 
site employees represent a population potentially exposed to site 
contamination. 

The future land use scenario takes into account that the site is 
zoned general industrial. However, there is residential zoning 
adjacent to the site and some residences exist within the 
industrial zoned areas. It may therefore be possible that the 
site, or areas near the site, could be developed for residential 
use. 

Current-use Conditions - Off-Site Besidents 

Zoning in the immediate vicinity of.ACS is industrial, light 
industrial, or residential. The current use exposure assessment 
evaluated the following pathways for Off-Site Residents: 
incidental ingestion and dermal contact of upper aquifer ground 
water; ingestion, dermal contact, and inhalation of lower aquifer 
ground water; inhalation of volatile emissions released from 
subsurface contaminants; and inhalation of fugitive dusts from 
surface contaminants. · 



Potentially Exposed Population 

I .._.. LJ· ._, 
( 

TP.bl.e 5 
Exposure Pa~y Analysts 

-..tc. a.-teal Sitrvtces RI/FS 
&rtfftth, ... t ... 

Exposure Route, llediu. 
lnd Exposure Point 

Pathway Selected 
for Evaluation? Reason for Selection or Exclusion 

-------------------------------------------------------- CURRENT LAND USE CONDITIONS ------------------------------------~-------------

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Ingestion of groundwater fro11 the 
upper aquifer. 

Denaal contact and incidental 
ingestion of groundwater fro11 the 
upper aquifer. 

Yes 

Survets perfor.ed at ~s adjacent to the 
Site 1nd1cate those with wells in the shallow 
aquifer do not use the. for drinking water; 
t~e IUnictpal syste. is used. 

Sale ha.es adjacent to the Site •aintain 
wells in the up~r aquifer and use the water 
for lawn care aild gardening. If contuinated 
groundwater were to •igrate to the off-Site 
wells, exposure .. Y be possible for garden 
produce and subsequent hu..n consu.ption. In 
addition, children .. Y play in the water 
(e.g. in swi•ing ~ls) and beca.e exposed 
denaatly or through incidental ingestion. 
However, no testing was perfonled for these 
wells because they are not used for drinking 
water and because if contuination were 
found, it would be difficult to deter.ine the 
source, in a r"ion where there exists .. ny 
industries. Also, the flow of groundwater in 
the upper aquifer is diverted towards the 
excavation near the active landfill and by 
the wetlands which surround the Site, both 
servine to control off-Site •igration of 
conta.1nants. Nonetheless, if conta.inants 
in the shallow aquifer •igrate to off-Site 
locations, residents adjacent to the.Site .. , 
occasiona ly be exposed, therefore, this 
pathway was included in the risk assess.ent. 



.. 
(Conti ..... ) 

Potentially Exposed Population . 
Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Exposure Route, ~iUI 
ind Exposure Point 

Ingestion and/or other potential 
exposures to groundwater fro. the 
lower aquifer. 

Inhalation of volatiles e.issions 
released fro~ subsurface 
cont•tnants. 

Inhalation of fugitive dusts 
e.anating fro. surface 
cont•ination at Kapica/Paz.ey. 

Ingestion of garden vegetables 
and fruits. . 

Fishing, hunting and trapping; 
terrestrial and aquatic species 
for consUIIption. 

Adolescents playing (trespassing) Inhalation of volatiles released 
on-Site. fro. the Site. 

Pathway Selected 
for Evaluation? 

Yes 

Yes 

Yes 

No 

No 

Yes 

, ... 2 of 4 

.Reason for Selection or Exclusion 

Eight private wells located in the deep 
aquifer were analyzed during the Rl and had 
no detectable levels of conta.ination. The 
ACS and landfill facilities both .aintain 
wells in the lower aquifer; the landfill 
facility uses their well for drinking water\ 
the use of the well at ACS is for industria 
purP9ses as well as drinking water. There is 
retardation of cont .. inant •igration 
vertically due to the confining layer. rhe 
potential for exposure to the groundwater in 
the lower aquifer is considered to be low. 
Nonetheless, cont .. inants detected in the 
lower aquifer were ass~ to •igrate to off
Site locations where exposure .ay occur. 

The 1110unt of VOCs •inating fro. the 
cont .. inated soils is expected to be low 
co.p•red to that fro. the ACS facility and 
fro. the air in this region of heavy 
industry. No s~les were taken in the field 
because of the difficulty in distinguishing 
air pollutant sources ani anthropogenic 
background. It should be recognized that 
volatiles released fro. the Site .ay ~se an 
exposure to off-Site residents. Pred1cting 
the IIIOUnt of exposure quantitatively would 
be difficult given the current conditions. 
Nonetheless, an e.ission and dis~rsion IOdel 
was used to esti.ate potential releases to 
air fro. subsurface cont .. ination. 

There exist unvegetated areas of surface soil 
cont .. ination at Kapica/Paz .. y. These soils 
.ay be disturbed via wind erosion and 
disperse cont .. inated particulates to off-· 
Site locations. The greatest i.,act is 
likelt to be on-Site. A carticulate erosion 
and d1spersion IOdel has een used to 
esti.ate exposure fr01 this pathway. · 

This pathway was not considered to present 
substantial risk. . 

The wetlands do not support fish populations. 
Hunti~ and trapping are considered low 
potent1al exposure pathways because of s.all 
user groups. 

Si•ilar to off-Site residents, esti•ating 
exposur-e via this pathway under current 
conditions utilized an e•issions and 
dispersion .odel. 



.. 
........ ~ ( . 

l (Conttftllld) 

Exposure Route, Mediu. 
Potentially Exposed Population and Exposure Pqint . 
Adolescents playing (trespassing) Inhalation of fugitive dusts at 
on-Site. Kapica/PIZ.ey. 

Adolescents playing (trespassing) Incidental ingestion of, and 
on-Site. der.al contact with, conta.inated 

soils on-Site. 

Adolescents playing (trespassing) 
on-Site. 

On-Site workers at the ACS ' 
facility. 

On-Site workers at the ACS 
facility. 

On-Site workers at the ACS 
faci 1 ity. 

Incidental ingestion of, and 
denaal contact with, conta.inants 
detected in wetland surface·water 
and sediMnts and in drainage 
ditches. 

Direct contact with soils, 
sedi~~ents and lagoon waters. 

Inhalation of airborne 
conta.inants ..anating fr'OII the 
Site. 

Ingestion and/or other potential 
exposures to groundwater fro. the 
lower aquifer. 

Pathway Selected 
for Evaluation? 

Yes 

Yes 

Yes 

fugitive Dusts - res 
Volatiles - Yes 

No 

Page 3 of 4 

Reason for Selection or Exclusion 

Wind erosion .ay contribute to the total 
exposure for a trespasser ca.ing on-Site at 
Kapica/Paz.ey. 

Surface conta.ination is evident at 
Kapica/Paz.ey. Children playi~ 
(trespassing) on-Site at this location .ay be 
exposed occasionally via the pathways 
indicated. Other areas of the Rl/fS Site 
where'conta.inated soils exist are covered 
with clean .. terial and/or have extre.e 
access li•itations (i.e., ACS). 

This ~thway 1s evaluated to assess the risks 
assoc1ated with surface water and sedi.ent. 
Cont .. ination has been detected in these 
~ia. 

Cont .. inated soils and sedi..nts have been 
covered by clean cover .. terial and/or 
building construction. The surface water in 
the lagoon has been analyzed and indicates 
low cont .. ination. The lagoon is the only 
surface water feature on t~e Site. In 
addition, wor.kers on-Site wear health and 
safety protection, and lUst ca.ply with OSHA 
safety require~ents. 

Cont .. inated soils are covered by clean cover 
.. terial effectively •ini•izing the potential 
for generation of cont .. inated fugitive dust. 
Volatiles released fr'OII subsurface soils to 
the .abient air .. Y occur, however, exposure 
to volatiles released fro. operating 
processes is likely .are substantial. 
Analysis of volatiles released fro. 
subsurface soils has not been perfor.ed 
because of the difficulty in obtaining 
.eaningful esti .. tes of exposure point 
concentrations Qiven the contributions of 
pollutants to t~e air fro. the ACS facility 
and anthropogenic background. Nonetheless, 
e•issions and dispersion .adels have been 
used to esti•ate release of volatile 
conta.inants fro. subsurface .aterials to the 
air. 

ACS .aintains 4 wells in the. deep aqu1fer, 
.are than 300 ft below the ground surface, 1n 
bedrock. 



Potentia lb Exposed .Population 

(continued) 

Exposure Route, "-diua 
and Exposure P9int 

Pathway Selected 
for Evaluation? 

P~ge C of 4 

Reason for Selection or Exclusion 

-----···-···-·-·-··---··-··-·-·-···----·---·-··-·-- POTENTIAL FUTURE LAND USE CONDITIONS ---···------·-----·---------·------·----------

Hfpothetical resident living on
sue. 

KJD/vlr/BJC 
rcct-400-91] 
S0251.17-ltD 

Ingestion of and denaal contact 
with groundwater fro. the upper 
aquifer. Inhalation of volatiles 
released while showering. 

Ingestion of and der.al contact 
with groundwater fro. the lower 
aquifer. Inhalation of volatiles 
released while showering. 

Del'llll contact with and 
incidental ingestion of unearthed 
subsurface soils. 

Direct contact with and 
incident1l ingestion of 
sediMnts. 

Direct contact (deniAl and 
incidental ingestion) wit~ 
surface Wlter. 

Inhalation of volatiles released 
to air on-Site. 

lnh1lation of particulate 
released froa unearthed 
subsurface soils. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Hypothet ica 1. 

Hypothetical. 

Hypothetical - to address risks associated 
with subsurface soils, it was assuaed that 
cont .. inated subsurface soils are unearthed 
and present direct exposure potential to 
resi~ents living on-S1te. 

Si•ilar exposure as current use scenario. 

Si•ilar exposure as current use scenario. 

24-hour/day exposure to volatiles. 

Assuae vegetative cover in residential 
setting •ini•izes this pathway; addressed 
under current use scenario. 
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Current-Use Conditions - Trespassers 

The current-use exposure assessment evaluated the following 
pathways for Trespassers: inhalation of volatiles and fugitive 
dusts released from the site; incidental ingestion and dermal 
contact with contaminated soils on-site; incidental ingestion of 
and dermal contact with contaminants detected in wetlands, 
surface water and sediments in drainage ditches. 

current-Use Conditions - On-site workers at ACS Facility 

The current-use exposure assessment evaluated the following 
.pathways for on-site workers: inhalation of volatiles and 
fugitive dusts released from the site. 

Future-Use Conditions 

The future-use exposure assessment evaluated the following 
pathways for a resident living on-site: ingestion and dermal 
contact of contaminated ground water from the lower or upper 
aquifer; inhalation of vo~atiles released from contaminated lower 
or upper aquifer; dermal contact and incidental ingestion of 
contaminated soils, sediments and surface water; inhalation of 
volatiles released to ambient air. 

Risk Characterization 

The risk characterization combines the chronic daily intakes 
developed in the exposure assessment with the toxicity 
information collected in the toxicity assessment to assess 
potential human health risks from contaminants at the site. For 
carcinogens, results of the risk assessment are presented as an 
excess lifetime cancer risk, or the probability that an 
individual will develop cancer as a result of a 70~year lifetime 
exposure to site contaminants. These risks are probabilities 
that are generally expressed in scientific notation (e.g. 1 x 
10-6 or 1E-06). An excess lifetime cancer risk of 1 x 10-6 
indicates that, as a plausible upper bound, an individual has a 
one in one million chance of developing cancer as a result of 
exposure to conditions at a site. 

Potential concern for noncarcinogenic effects of a single 
contaminant in a single medium is expressed as the hazard 
quotient (HQ) (or the ratio of the estimated intake derived from 
the contaminant concentration in a given medium to the 
contaminant's reference dose). By adding the HQs for all 
contaminants within a medium or across all media to which a given 
population may reasonably be exposed, the Hazard Index (HI) can 
be generated. The HI provides a useful reference point for 
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gauging the potential significance of multiple exposures within a 
single medium or across media. 

Results of the risk characterization are detailed in Table 6 and 
discussed below. 

current-Use Conditions 

The greatest calculated potential risk under current-use 
conditions was to children exposed to contaminated upper aquifer 
ground water. Dermal absorption exposure to contaminated ground 
water results in an excess cancer risk of 1.7 x 10-2. Benzene 
contributes so percent of this risk, with vinyl chloride 
contributing almost 17 percent. Non-cancer health effects were 
at a level of concern primarily from dermal contact to 4-methyl-
2-pentanone. 

For trespassing children, the total excess cancer risk is 6.3 x 
10-3, mainly from dermal absorption exposure to PCB-contaminated 
soils. Noncancer health effects are also unacceptable due to the 
inhalation and dermal absorption pathways for a number of 
contaminants. 

For on-site ACS workers, the total excess cancer is 1.6 x 10-3, 
mainly due to volatiles emanating from buried wastes (based on 
modeling). Most of this risk comes from 1,1 dichloroethene, 
chloroform, and carbon tetrachloride. Noncancer health effects 
are also unacceptable for the inhalation pathway due to non
cyclic acids and vinyl chloride. 

For adult off-site residents, the total lifetime excess cancer 
risk for all pathways was 4.5 x 10-4. Most of this risk comes 
from ingestion of arsenic and bis(2-chloroethyl)ether in lower 

\_/ aquifer ground water and inhalation of several volatile 
compounds. Noncancer health effects are also unacceptable for 
the inhalation pathway due to a number of contaminants. 

Future-Use Conditions 

If a home with a private well were built on the following 
locations at the site, residents would be exposed to the 
following lifetime excess cancer risk: 9.7 x 10-2 for the On-site 
Containment Area; 1.3 x 10-1 for the Still Bottoms/Treatment 
Lagoon Area; 2.4 x 10-1 for the Off-site containment Area; and 
1.1 x 10-1 for the KapicajPazmey Area. Future site residents 
would also be exposed to unacceptable noncancer health effects at 

~ all locations. 
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Table 6' 
SWINY OF HAZARD IIIOICES MD. CMCtR RISICS FOR POTIITIAtl.Y EXPOSED POPUlATIOIIS 

-..;c• Ch8ical Se";cn IIPl Site 
~tal In•nt;vat;on 

lir1fftth, lnd1MI 

lflzard Indicts 

Population/Ex~osure 
Pat'*IY . 

Table . Oe,..l 
!!Iii!!: Ingestion Absoation lnhalttion 

Cancer R;sks 

oe,..l 
lnaestion--Absorpt1on lnhalttion 

-···········································CURREIT LAID USE COIDITIONS······································· 

Off-Site llli~tnt-Adult 

G~attr, Lower 
Aquifer 

Albtent Atr, voc 
A.Oitnt Air, Oust 

Population Total 

7-lt 8.1t·01 2.7e.OZ 

1-20-

7-Zl 

2.li+Ob 

Off-Site Rtttdtnt-chtld 

Groundwater, Upper 
Aquifer 7·22 3.Z..OO 1.51+02 

Po,Uiation Total 

Tra,.uer-chtld 

Surface Soils. 
Ka,tca-Pamey 

Surface Water 

Sedi11tnt 

Albitnt Air, VOC 

Aletent Air, Oust 

Population Total 

ACS lerier 

Allllitnt At r. VOC 

-..tent Air, Oust 

Population Total 

7-Zl 

7-24 

7-25 

7-26 

7-Z7 

7-ZI 
7-29 

t.Si¥02 

3.7e-G1 t.Z..Ol 

6.41.03 t.Zt+OO 

6.7e-OC 8.7e-oz 

t.li+Ol 

9.ii+Ob 

3.5t.Ol 

9.31·01 

l • .Ct-04 

• 5.3..00 

3.91-M 

2.61•04 l.&t-06 

4.5e-04 

z.ae-oc· 1.7e-oz 

1.7t:UZ 

9.31~5 s.se-03 

1.9t-o6 1.6t-4M 

3.5t-o6 2.1e-4M 

6.3e-U3 

t.&e-ot 

2.7t-o5 

1.6e-M 

S.le-09 

2.9t-4M 

z.o.-ot 

1.h.03 

l.le-oa 



J 
I --(Continued) 

J Hazard Indices Cancer Risks 

I 
Populat;on/Exposure Table o.,..., o.,..., 

PathWay !!!liPS!: IngiJt;on Absorpt;on Inhalation tngest;on Absorpt1on Inhalation 

·········································FUTURE LAND USE CONDITIONS··-··········-············-············· 
·J On-Sftt ltltd.nt • On-Sttt 

-=-co.ta1..-t Artl 

I Groundwate~. Lower 
. 7·30 9.3e·Ol 3.le-o2 3.5e·01 3.51·04 2.11·06 3.9!·05 Aqu;fer 

Grouniwatt~. Upper 
7-31 2.0e-t02 2.0..01 l.l...OZ 6.01.02 9.71·03 1.7t-G2 

~ 
Aquifer 

Surface Watt~ 7-24 6.4e·03 1.21+00 1.91·06 1.61~~ 

SediMnt 7·25 6.7e·O& 8.71·02 3.5e-06 Z.le-0& 

I ~tent At~. YOC 7-32 1.6t+Ol 2.7t-03 

Soils 7-33 1.2..00 4.9..01 1.91•04 6.h.03 

I· Population Total* 4.Dit02 9.7t4J2 

I 
I 

7-30 9.3e-01 3.1e-G2 3.51·01 3.$1•04 2.1e·06 3.91-os 

Groundwater, Upper 
2.0..01 1.11+02 6.01-GZ 9.7!·03 1.7t-G2 Aquifer 7·31 2.0eot02 

~· Surface Water 7-24 6.41·03 1.21+00 1.9e.Q6 1.6!·04 

SediMnt 7·25 6.7t-G4 8.7e·02 3.5e·06 Z.le-04 

I 
~tent Air, VOC 7-32 1.6t+Ol 2.7e·03 

Sotls 7-34 8.3..00 4.1..o2 a.h-04 l.h-02 

Population Total* 7.7i+U2 l.Je·OI 

) On-Sftt -t~ • Off· 
Sttt Conta1- Ana 

1 Groundwater. Lc.e~ 
Aquifer 7·30 9.lt-Gl 3.11-02 3.5..01 3.51-04 2.1e·06 J.te-05 

1 Groundwater, Upper 
Aquifer 7·31 Z.Ot+OZ. 2.0..01 1.1...0Z 6.01-GZ 9.7e-03 1.7t-G2 
Surface Water 7·24 6.41.03 1.2..00 l.lt-06 1.6t-04 

1 Sedill!nt 7-25 6.71·04 8.7t·OZ J.Se-06 2.11·04 
~tent Air, voc 7·32 1.h.o1 2.7t•03 

1 Soils 7·35 1.8..o1 1.0..03 3.3t-G3 1.5t.01 
Population Total* 1.4i'tU3 2.4t·Ol 

1 
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] 
(Continuea) 

I Hazara tnd;ces Cancer Q;5ks 

I 
PopuJationiExDOsure Tab1t Otnlll Oer111l 

Pathway !!Y!iiS!: tna!!tion Absorption Inhalation Ingestion Absorp.t 1on Inhalat1on 

On·Sttt lllident • 

_J 
Surface Soils, r.,ica·,..., 
Groundwater, Lower 
Aquifer 7-30 9.31·01 3.11-GZ 3.5t·Ol J.St·04 2.1t-06 J.9e·05 

I Groundwater, 
Aquifer 

UPJtr 
7-31 z.o...oz Z.OtotOl 1.1...02 6.01-02 9.7e-03 1.7t-02 

y Surface Water 7·24 6.4t.03 l.Zt+OO 1.91.06 1.6t-04 

SedtMnt 7-25 6.7e-04 8.7e·OZ 3.51·06 2.le-04 

Allb;ent Air, voc 7-32 1.6...01 . 2. 7e-03 

1 Soils 7-36 1.6...00 3.3...01 1.21•03 4.4t·OZ 

Population Total* l.Ji+U2 1.4e-01 

) On-Sttt ... tMit· 
Sotls All d.,cbs _.ca_,__, 

). Groundwater, Lower 
Aquifer 7-30 9.31·01 3.1t-o2 3.5..01 J.St-04 2.11·06 3.9t.05 

1 
Groundwater. Upper 
Aquifer 7-31 z.o...oz 2.0..01 1.1...0Z 6.01-oz 9.7t·Ol 1.71·02 

Surface Water 7·24 6.4t.03 1.2...00 1.9t-o6 1.61•04 

']' Sedi..nt 7-25 6.7t-04 8.71·02 3.51-06 z.ze-04 
AIDttnt Air, VOC 7·32 1.6t+Ol 2.7e-03 

I 
Soils 7-37 1.6t+OO 3.4..01 4.11-04 1.8t-G2 

PotN latton Total* l.li42 l.Ie-bl 

] 

1 
• 

1 
1 
1 
I 
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J Population/Exposure 
llat!!w!y 

(Cont'inuea) 

Hazard Indices 

Table Oen~al . 
~ Inq!St;on Absorpt;on lnhalat;on 

Cancer- Risks 

Dtr'llll 
!nqtstion Absor-pt1on lnhalat1on 

I. ······-------------------··-Multt-~·latton Assess.-nt (1) ··--·-··-----·-···-----·-··-----................ r~ . 

I -
lff·lft! !!ltftnt - Malt I ltf·Jftt Alsidtnt • Chtld 

OfWJtt 111ft~ A*lt 
&rauniwlttr, LC*er 

7·19 8.1e·01 2.7e-02 3.51·01 Aquifer 2.61·04 l.&e-06 2.7e·OS 

I - 9.3t.Ol' Mitent Afr, YOC 7·20 l.&t-04 

-.tent Atr, Dust 7·21 3.4e.OC s.ze-09 
Off·Sttt lllt~-chtld 
&rounawner. Upper 
Aquifer 7-22 3.2..00 1.1r02 z.ae-04 1. 7e-02 

~latton lotal 1.6;:;:& I. 7e-d2 
.. 

l!f·Jftt lllt~t • ~·t • TJ:!!DIIIII" • Child (2) 

Off·Sftt lllt~~lt 
&rwtdwater, LC*er 
Aquif•r 7-1t a.1e-o1 2.7t..OZ 3.5..01 

-.tent Air, VOC 7-20 9.3e-01 

-.tent Air, Oust 7·21 3.4e.Q4 

TNI,..I....cllfld 
Surface Sot 1s. 

ltapica • PIDIJ 7-23 3.71.01 1.2..01 

Surface Water 7-24 6.4t.03 1.2t+OO 

Sedi..,.t 7-25 6.7t.OC 8.7t·02 

Allittnt Air, voc 7·26 5.3...00 

Alllttent Air, Oust 1·21 J.te-o4 

Potlulatton Total 2.li'fdl 
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(Contlnuecl) 

Canctr Risks 

Oer~~~l Population/Exposure 
Pathway 

Table _ Den11l 
~ Ingestion Absorpt;on inhalation !nqest1on Absorpt;on Inhalation 

Off·Sitt ... tdlnt • Adult 

Off·Sitt ... tdlnt Adult 
Gt'OUndwttr. Lower 
Aqu;fer 

--tent Atr;¥0C 

AIIIMtnt Air, Oust 

Off·Sftt lt1idtnt-child 
Groundwater. Upper 
Aquifer 

Tres.-ser-child 
Surface Soi 1s. 

Kap;ca - PIDty 

Surface Wattr 

StdiMrtt 

Allltitnt Afr, voc 
~tent Air, Dust 

Population Total 

Off·Sttt Rnt!IWS • .... lt 
Off·Sitt ltlident~lt 
&rouniwattr, Lower 
Aquifer 

Mbitnt Atr, voc 
AIID1tnt Air, Dust 

ACS Vorter 
Allltttnt Atr, VOC 

~tent Air, Dust 

~lation Total 

& Off·Sitt ltltdtnt • Child I Trttp!lltr - Child (2) 

7-:19 8.11·01 Z.7t·02 

7-20 

7-21 

-7--22 3.21+00 1.5...02 

7-23 3.7t-Gl l.Zt+Ol 

7-24 6.41.03 1.2...00 

7-25 6.71-04 8.7t-o2 

7-21 

7-27 

1.714 
I AC1 VorUr: < l > 
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(Conttnuea) 

(•) Total pooulat1on hazard indicts and cancer r;sks for future Site restdents were calculated by 

incorporat;"9 values for grouniwater tn the upper IQU1fer. 

(1) In lddition to the current use exposures that exist for each populat'ion as described above, ;t 1s 

poss1blt that a trestustr .ay also be an off-Stte res;dent, and on-Site workers .. , bt an off-Site 

resident. Thus, .tli1t paU..yl have bt• cOIIiintd for tach individual DOSNiation, populations have 

also bttn cOIIiintd, u .,,..,.;ate (e.g., off·Stte resident anct tres,asur) to evaluate the ...... 

ex"'ure of a population through current lani use conditions that 1s reasonably expected to occur at 

- tht Site • 

(2) The _,t of UltOiurt tt• .D. cont•in•ts in air as a trnNSser (3 hours/day, SZ days/year. 10 

yean) is 1.2, of tht off·Sfti restd•t (24 hours/day, 182 days/year. 30 years). BteiUSt MkincJ this 

-- ldJustllnt dots not stgntftc~ntly alter the total tultt-populatton r;sk, individual population rtsks 

· were directly ldcltd tn order to e.alua~e .axt .. lly exposed population risks. . 

(3) St•tlarly, ACs· exposure to contllrin•ts tn air whtle.worki~·Site (8 hours/day, 130 days/year, 30 

years) ts 23.a. of tht exposure conditions assUIId for the off·Stte resident {Z4 hours/day, 182 

days/year, 30 years). This difference dots not have a substantial iapact on tht total tulti· 

population risk. lndtiliual PG1Niation risks were directly added 'in order to evaluate Mlt .. 11y 

ex1t01ed population rtsks. 
. 
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Bnvironmental Risks 

The ecological assessment for the ACS site identified two types 
of ecological habitat; upland and wetland. Based on the semi
quantitative, screening-level analysis of ecological risks, 
upland, wetland and aquatic receptors may be adversely affected 
by contaminants present in the environmental media within the ACS 
.watershed. The contaminants posing the greatest potential risk 
are PCBs and lead. Further study will be necessary to assess the 
need for remedial action in the wetlands. 

The u.s. Fish and Wildlife Service report suggested that the area 
around Griffith, Indiana, may provide habitat for several Federal 
or.state endangered or threatened species. The King Rail, a 
state threatened species, was observed by the U.S. F&W during a 
site visit. Other endangered or threatened species are suspected 
on the site based on observations of available habitat made by 
the U.S F&W. 

The results of the BlRA show that actual or threatened releases 
of hazardous substances from this site, if not addressed by 
implementing the response action selected in this ROD, may 
present an imminent and substantial endangerment to public 
health, welfare, or the environment. 

VII. DESCRIPTION OF ALTERNATIVES 

Based on the findings of the Remedial Investigation, the 
following remedial action goals were developed for ~he ACS site: 

* To ensure that public health and the environment are not 
exposed to cancer and non-cancer risks greater than the 
acceptable risk range from drinking water, soils, buried 
drums/liquid wastes/sludges, or other substances from the ACS 
site; 

* to restore ground water to applicable state and federal 
standards: 

* to reduce the migration of contaminants off site through water, 
soils or other media; and 

* to reduce the potential for erosion and possible migration of 
contaminants via site surface water and sediments, including 
areas surrounding Turkey Creek. 

Remedial action alternatives t~ meet these goals were developed 
i~ the Feasibility Study and are summarized below: 
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Alternative 1: No Action 

CERCLA requires that a 11No Action" alternative be considered, 
against which all other alternatives are compared. Under this 
alternative, no remedial action would take place and the site 
would remain in its present condition. All contamination would 
remain in the source areas, ground water and soils, with 
continued potential for entering water supplies. The Griffith 
Municipal Landfill would continue to operate and would eventually 
close under State law. Every five years a review would be 
performed to evaluate the site's threat to public health and the 
environment. 

Total cost of Alternative 1: $ 0 
Time to complete: 0 
Quantity of waste treated: 0 
Quantity of'soil treated: o 

Alternative 2: containaent with slurry vall; on-site ground
water qradient control; ground-water puaping 
and treataent outside slurry vall; and 
covering cont .. inated surface soils. 

Alternative 2 provides for the construction of a slurry wall 
around the entire site to minimize off-site contaminant migration 
and impede ground water flow into the site. The soil/bentonite 
slurry wall would be keyed into a clay confining layer 
(approximately 25 feet below the surface). Inward ground water 
gradients would be maintained by pumping from within the slurry 
wall. Ground water pumping and treatment would be performed 
outside the slurry wall to prevent off-site migration. Treated 
ground water would be discharged or reinjected to the wetlands to 
prevent dewatering. Contaminant.source areas would be covered 
with a RCRA cap. Operational areas of the ACS facility could be 
covered with asphalt or concrete. 

Total cost of Alternative 2:--$ 12,000,000 

Total time to complete construction: 1 year 
Operation and maintenance period: 30 years 
Quantity of waste treated: 0 
Quantity of contaminated soil treated: 0 
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Alternative 3: Site dewaterinq; Bxcavation and (a) on-site 
incineration of buried waste or (b) on-site low 

·temperature theraal treatment of buried waste. 

Alternative 3 provides for site dewaterinq usinq a series of 
qround water pumpinq wells to allow excavation of buried waste. 
Excavated waste would be treated on-site by incineration (3a) or 
with a low temperature thermal treatment unit (3b). Treatment 
residuals would be placed back into the excavation. An 
infiltration basin would be constructed over each source area in 
order to use treated qround water to flush contaminants • 

. Total cost of Alternative 3a: $ 54,800,000 
Total cost of Alternative Jb: $ 45,100,000 
Total time to complete source treatment: 3 years 
Quantity of waste treated: 35,000 - 65,000 cubic yards 
Quantity of contaminated soil treated: o 

Alternative 4: In-situ steaa strippinq of buried waste, soils, 
and qround water. 

Alternative 4 would simultaneously treat buried wastes, soil and 
on-site qround water in place. In-situ steam strippinq consists 
of injectinq steam at approximately 400 deqrees fahrenheit 
through specially designed hollow stem augers which are moved 
vertically through the unsaturated and saturated zones. Pes
contaminated surficial soils would either be treated in-situ or 
excavated for off-site landfilling. 

Cost of Alternative 4: $ 50,900,000 
Total time to complete treatment: 10-20 years 
Quantity of waste and soil treated: 135,000 cubic yards 

Alternative s: Site dewaterinq; Offsite incineration of intact 
buried druas in the On-site Containment Area; Off
site disposal of aiscellaneous debris; In-situ 
vapor extraction of buried waste and soils. 

Alternative 5 provides for site dewatering using a series of 
ground water pumping wells to allow for excavation of intact 
drums and miscellaneous debris. Intact buried drums in the on
site Containment Area would be incinerated off-site while 
miscellaneous debris would be landfilled off-site. Pes
contaminated surficial soils would either be treated in-situ or 
excavated for off-site landfillinq. An in-situ vapor extraction 
(ISVE) system {possibly four separate systems) would then be · 
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installed to treat both soils and buried wastes. A cover would 
be placed over unpaved surfaces in the areas that require ISVE to 
prevent short-circuiting of air from the surface and to reduce 
rainwater infiltration. A pilot scale test would need to be 
conducted to demonstrate the overall effectiveness of ISVE on 
material~ with such high contaminant levels. 

Cost of Alternative 5: $33,000,000 
Total time to complete treatment: 5 - 20 years 
Quantity of waste and soil treated: 135,000 cubic yards 

Alternative 6: site 4ewaterinq: (a) on-site or (b) off-site 
Incineration of burie4 4rums: offsite 4isposal of 
miscellaneous 4ebris: (a) on-site incineration of 
waste or (b) on-site low temperature thermal 
treataent of waste; in-situ vapor extraction of 
soils. 

Alternative 6 provides for site dewatering using a series of 
ground water pumping wells to allow for excavation of intact 
drums and miscellaneous debris. Intact drums would be 
incinerated on-site (6a) or off-site (6b) while miscellaneous 
debris would be landfilled off-site. Areas designated as buried 
waste or PCB-contaminated soils would either be incinerated on
site (6a) or treated with low temperature thermal treatment (6b). 
Treatment residuals would be deposited back into the excavations. 
An in-situ vapor extraction (ISVE) system (possibly four separate 
systems) would then be installed to treat contaminated soils. 
Partial installation of a ISVE system could begin following the 
completion of site dewatering in areas which are not impacted by 
buried waste excavation activities. A cover would be placed over 
unpaved surfaces in the areas that require ISVE to prevent short
circuiting of air from the surface and to reduce rainwater 
infiltration. A pilot scale test would need to be conducted to 
demonstrate the overall effectiveness of ISVE on materials with 
such high contaminant levels. 

Cost of Alternative 6a: $ 43,100,000 - $ 56,600,000. 
Cost of Alternative 6b: $ 37,800,000 - $ 46,800,000 
Time to complete treatment: 6 - 8 years 
Quantity of waste treated: a5,000 - 65,000 cubic yards 
Quantity of soil treated: 70,000 - 100,000 cubic yards 

Alternative 7: Site 4ewaterinq: (a) on-site or (b) off-site 
Incineration of burie4 4rums; off-site 4isposal of 
miscellaneous 4ebris; (a) onsite incineration of 
burie4 wastes an4 soils or (b) onsite low 
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temperature thermal treataent of buried wastes and 
soils. 

Alternative 7 provides for site dewatering using a series of 
ground water pumping wells to allow for excavation of intact 
drums and miscellaneous debris. Intact drums will either be 
incinerated on-site (7a) or off-site (7b). Miscellaneous debris 
will be taken off-site for landfilling. Buried waste and 
contaminated soils will be incinerated on-site (7a) or treated 
on-site through low temperature thermal treatment (7b). Treatment 
residuals would be deposited back into the excavations. 

Cost of Alternative 7a: $S4,600,000 
Cost of Alternative 7b: $64,400,000 
Time to complete treatment: 2 - 6 years 
Quantity of waste and soils treated: 135,000 cubic yards 

Alternative a: Site dewatering; Off-site incineration of buried 
drums; off-site disposal of aiscellaneous debris; 
(a) landfaraing of buried waste and soils or (b) 
slurry-phase bioreactor treataent of buried waste 
and soils. 

Alternative S provides for site dewatering using a series of 
ground water pumping wells to allow for excavation of buried 
wastes, contaminated soils, intact drums and miscellaneous 
debris. Intact drums will be incinerated off-site. 
Miscellaneous debris will be taken off-site for landfilling. 
Buried waste and contaminated soils will be treated on-site 
through biological treatment. Biological treatment would be 
accomplished by land-farming (Sa) or by slurry-phase bioreactors 
(Sb). Treated soils would be deposited back into excavations. 
Because it is not known if biological treatment would attain 
appropriate treatment levels, a pilot study would be necessary to 
evaluate the technology on this cont~minant matrix. 

Cost of Alternative Sa: $ 34,200,000 
Cost of Alternative Sb: $ 43,200,000 
Time to Complete treatment: S - 15 years (Sa) 

~5 years ( Sb) 
Quantity of waste and soils treated: 135,000 cubic yards 

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

The NCP requires that alternatives be evaluated on the basis of 
nine criteria: overall protection of human health and the 
environment; compliance with applicable, or relevant and 
appropriate, requirements (ARARs); long-term effectiveness and 
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permanence; reduction of toxicity, mobility, and volume (TMV) 
through treatment; short-term effectiveness; implementability; 
cost; state acceptance; and community acceptance. This section 
compares alternatives with respect to these criteria. 

COMPARATIVE ANALYSIS OP ALTBRRATIVBS ACCORDIRG TO TBB BIBB 
·BVALUATIOR CRITERIA 

The remedial action alternatives considered for the ACS site were 
evaluated in accordance with the nine evaluation criteria. An 
analysis summary of the alternatives compared to the criteria is 
provided below. 

THRESHOLD CRITERIA 

overall Protection 

Alternative 1 does not provide any protection against contaminant 
exposure through buried waste, soil or ground water contact or 
possible exposure of emissions from buried wastes and would not 
prevent future site users from being exposed to unearthed soils 
or buried wastes resulting from future development of the site. 
It is therefore eliminated from further analysis. 

Buried waste materials are addressed in Alternatives 2 through 8. 
Alternatives 3, 6, 7 and 8 provide the most protection from 
buried wastes because the wastes would be excavated and treated. 
Residual contamination would be left in the ground after 
treatment under Alternatives 2, 4 and 5. If buried wastes were 
disturbed under a future use scenario, the risks would be greater 
for Alternative 2, than Alternatives 4 and 5. 

Contaminated soils are addressed in Alternatives 2 through 8. 
Alternative 7 would provide the most protection from contaminated 
soils through thermal treatment. Alternative 8 treats 
contaminated soils biologically and affords a slightly lower 
degree of protection due to the uncertainty of the technology to 
adequately handle ACS's contaminant matrix. Residual 
contaminants would remain in soils in Alternatives 2 through 6. 
Alternatives 2 and 3 are the least protective, providing natural 
flushing as the only soil treatment. 

Alternatives 4 through 8 provide the most protection for 
contaminated ground water by applying pumping and treatment of 
the upper and lower aquifers. Alternatives 2 and 3 provide 
reduced protection through containment and natural flushing of 
on-site ground water. 
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Compliance with ARARs 

All alternatives should comply with ARARs. However, the RCRA cap 
ARAR outlined in alternative 2 also applies to alternatives 3, 6, 
7, and 8 if treatment residuals do not meet health-based levels. 
u.s. EPA has determined that LOR treatability variance levels are 
not protective because of the high contaminant levels known to 
exist. Because u.s. EPA has determined that LOR treatability 
variance levels are not protective for this site, and treatment 
to health-based levels is necessary, a RCRA cap will not be 
required for treatment residuals. Alternatives that include 
excavation and treatment (3, 6, 7, and 8) will require 
treatability testinq to ensure that all RCRA standards are met. 
Another criterion to be considered is the TSCA cleanup policy for 
PCB spills. This policy requir~s that spills resulting in PCB 
contamination of greater than 50 ppm be cleaned up to a level of 
10 ppm and covered with at least 10 inches of clean soil. 

PRIMARY BALARCr.IG CRI~BRIA 

Implamentability 
--~ 

Alternative 2, requiring containment only, ¥ould be easiest to 
implement. Alternative~ ~, 6, and 7 involve proven technole~ies 
and have been effective for A wide range of contaminated 
matrices. Alternatives 5 and~_,8 have yet to be demonstrated 
effective on a contaminant matrix or scale analogous to the ACS 
site. Alternative 4 tecqnology ·-h&tl not been demonstrated on full 
scale soil and waste cleanups and no'-Jmown vendor is available. 

Short-term Effectiveness 

Alternatives 2 through 8 requi_re ground water pumpfhg and 
treatment and would be equally· e~fective in addressing off-site 
short-term risk from ground wat-r~ Alternatives 2 and 3 would be 
less effective in addressing on-·si'te ground water contamination •. 
Alternatives which require excavation of wastes anQ~oils (7 and 
8) produce potential shori--term exposure of contaminants to site 
workers and nearby residents. Personal protective equipment for 
remedial workers and VOC emission control addresses this concern 
for remedial workers, ACS workers and nearby residents. 
Alternatives which involve excavation of buried waste only and 
in-situ treatment of contaminated soils (3 and 6) would produce 
much shorter exposure to site workers and nearby residents and 
would also remove the majority of site contamination in a 
relatively short timeframe. Alternatives 4 and 5 attempt to 
treat buried wastes and contaminated soils in-situ. This would 
involve a minimum of short-term exposure but unknown 
effectiveness due to possible buried drums and relatively long 
timeframes to complete. 
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Lonq-tera Effectiveness 

Alternatives 2 through 8 require ground water pumping and 
treatment and would be equally effective in truncating continued 
migration of contaminants in ground water and potential exposure 
to offsite ground water users. Alternatives 2 and 3 would be 
less effective in addressing on-site ground water contamination. 
The buried waste at the site currently does pose an unacceptable 
risk to public health. There is more uncertainty with 
Alternative 2 than others in alleviating this risk because its 
effectiveness is dependent upon the cover material and the slurry 
wall performing adequately over the long-term. Alternatives 
which require removal and treatment of wastes (3, 6, 7, and 8) 
.will result in much lower residual contamination and fewer long 
term maintenance problems. The effectiveness in significantly 
removing contaminants from wastes through Alternatives 4 and 5 is 
suspect. Residual contaminants in waste would definitely remain 
in the ground after treatment in Alternatives 2, 4, and 5. 

Alternative 2 provides the same relative level of protection for 
contaminated soils as is discussed above for buried wastes. 
Alternative 3 provides only for nat~ral flushing of contaminants 
from soils. Alternatives 4, 5, 6, 7, and 8 provide for treatment 
of contaminated soils. Alternatives 5 and 6 use the same 
technology and would therefore be equally effective. The 
relative effectiveness of Alternatives 4 and 8 is unknown. 
Alternative 7 would be the most effective in removing risk from 
contaminated soils. 

Reduction of Toxicity, Xo~ility and Voluae 

Both the toxicity, mobility and volume of off-site ground water 
contaminants would be equally reduced in Alternatives 2 through 
a. Alternatives 2 and 3 would be less effective than 
Alternatives 4 through 8 in reducing on-site ground water 
contaminant toxicity. 

Alternative 2 provides only for containment and flushing of 
buried waste so this alternative would not significantly reduce 
the toxicity or volume but is designed to reduce contaminant 
mobility. The toxicity and volume of contaminants in wastes are 
reduced in Alternatives 3 through 8. The greatest probable 
reduction in volume and toxicity would occur with Alternatives 3, 
6, and 7. The degree of volume and toxicity reduction in 
Alternatives 4, 5, and 8 would have to be determined with bench 
and pilot scale testing. It should be noted that none of the 
alternatives reduce the volume or toxicity of heavy metals in the 
waste. 

Alternatives 2 and 3 provide only for flushing of contaminated 
soils and therefore would probably retain the highest residual 
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soil contamination. The effectiveness of Alternative 4 through 8 
in reducing contaminant volume, toxicity and mobility on 
contaminated soils would have to be determined through bench and 
pilot scale testing. Alternatives 5 and 6 are identical in 
treatment technology for contaminated soils. Alternative 7 would 
probably afford the greatest effectiveness. 

coat 

Alternatives are evaluated for the costs of capital 
(construction), operation and maintenance, and present-worth. 
cost estimates are presented at the end of each alternative 
discussed in Section VII. 

KODI~YIHG CRITBRIA 

state Acceptance 

IDEM has been involved throughout the remedial process for ACS 
and has concurred with the selected remedy (as discussed below). 

co .. unity Acceptance 

community acceptance of the selected remedy is discussed in the 
Responsiveness Summary, which is attached as Appendix B. 

IX. THE SELECTED REMEDY 

Based on the information collected and developed in the RI/FS and 
using the comparative analysis of alternatives described above, 
USEPA has selected Alternative 6b as the most appropriate 
remedial action at the ACS site. This section contains a 
detailed description of the selected alternative. A flow chart 

-outlining the basic elements is shown in Figs. 5 and 6. 

A note of explanation is necessary to avoid confusion regarding 
the terminology of site features. The ACS site boundary is 
defined in Section 1. Within the site boundary individual areas 
referred to as the on-site Area, the on-site Containment Area, 
the Off-site Area, and the Off-site Containment Area exist. 
References made to sending material "off-site" actually mean 
physically transporting material off-site of the ACS Superfund 
Site. Likewise, treating "on-site" means physically on the ACS 
Superfund site and has nothing to do with the above identified 
site areas. 
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ALTBRRATIVB aB PRB~BRRBD RBKIDY: 

SITB WIDI: off-site incineration of intact buried druaa1 off-site 
disposal of miscellaneous debris' in-situ vapo~ eztraction pilot 
study for contaminated soils. · 

01-SITI ARIA: in-situ vapor eztraction of contaainated soils' in
situ vapor extraction pilot project for selected buried wastes. 

o~~-SITI ABBA: in-situ vapor extraction of contaainated aoilaJ 
on-site low t .. perature theraal treataent of buried wastes (with 
vapor .. iaaion control durinq excavation and possible 
immobili•ation after treataent)l treataent.residuala required to 

. meet health-baaed levels prior to redepoaitinq back into 
ezcavations1 

GRQUBQ JATIR: ground water puapinq and treataent1 treated water 
controlled discharge to wetlands' continued evaluation and 
monitoring of wetlands and, if necessary, r .. ediation, which aay 
require replacement of wetlands. 

Ground water 

Under the Selected Alternative 6b, a ground water pump and treat 
system will be installed in the upper and lower ground water 
aquifers to dewater the site, to contain contaminated ground 
water within the point of compliance and to ensure that MCLs, a 
cumulative cancer risk of 1.3 x 10-5 and a cumulative noRcancer 
risk of HI < 1 are attained outside and downgradient of the point 
of compliance. 

The method of ground water treatment to be used will be 
determined during the design of the system. It is expected that 
ground water treatment will include technologies involving air 
stripping, UV/Oxidation, chemical precip~tation, and carbon 
absorption. Permitting the choice to be made during design will 
provide for the selection of the most appropriate system for the 
task to be performed by allowing for·additional information to be 
used in the decision •. The selection will be made using good 
engineering practice. The ground water treatment extraction 
system will meet NPDES substantive requirements and will utilize 
the best available control technology for treatment and discharge 
of the treated ground water to surface water or wetlands. u.s. 
EPA's OSWER Directive 9355.0-28, relating to the control of air 
emissions at Superfund ground water sites will also be considered 
in the ground water treatment process selection. 

The following discharge options exist for the· remaining quantity 
of treated ground water: discharge to the drainage ditch running 
through the western wetlands; discharge directly to Turkey creek 
or a tributary: and reinjection. The discharge option to the 
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Hammond POTW, as identified in the proposed plan, has been 
eliminated because of Hammond's poor compliance history. This 
option could be reconsidered if Hammond came into compliance. 
Reinjection of treated ground water after buried waste excavation 
and ISVE are complete may be considered because nutrient addition 
to treated ground water could promote bioremediation of any 
residual ·svoc contaminants remaining in the subsurface. Ground 
water will be discharged in accordance with appropriate NPDES 
discharge limits, or in the case of controlled discharge to 
wetlands, Ambient Water Quality Criteria. A portion of the 
treated ground water will be discharged to the western wetlands 
in a controlled fashion to prevent wetland dewatering and 
degradation. continued wetland evaluation is required based on 
the conclusions of the USEPA-produced ecological assessment. 
Wetland remediation will be implemented as part of this remedy, 
if necessary, to avoid the long and short term adverse impacts 
associated with the destruction or modification of wetlands. 

Ground water remediation levels are provided in Table 7. The 
point of compliance for ground water remediation levels is the 
down-gradient site boundary. The site boundary was selected as 
the point of compliance because site contamination was not found 
to be limited to discrete, well-defined units. Remediation 
levels must also be attained outside the site boundary, to the 
extent of ground water contamination. The intent of the 
remediation levels outlined in Table 7 is to present a guide to 
manage risk within the cumulative 10-4 - 10-6 carcinogenic risk 
range and cumulative noncancer hazard index (HI) of < 1.0. 

The ground water will be treated to meet MCLs, to a~hieve a 
cumulative cancer risk of 1.3 x 10-5 for carcinogenic 
contaminants and to achieve a cumulative noncancer risk of HI < 
1. Due to the existence of multiple contaminants, clean up of 
the ground water to MCLs alone would exceed a cancer risk of 1 x 
10-4 and thus would not be protective of human health and the 
environment. Thus the ground water remediation levels for 
carcinogenic contaminants represent levels that have a 
carcinogenic risk of 1 x 10-6 or MCLs less than 10-6 risk. 

For noncancer contaminants, these remediation levels represent a 
noncancer risk of HQ •1 for individual contaminants· (or MCLs 
less than 10-6 risk). Based on the number of carcinogenic 
contaminants, the cumulative :risk that must be attained is 
therefore 1.3 x 10-5 for carcinogenic contaminants. 

The actual remediation level will depend on how many noncancer 
contaminants are detected in compliance monitoring wells and must 
represent a cumulative HI < 1,0. 

Technology limitations and detection limits may affect the 
attainment of these levels for individual contaminants, however, 



TABLE 7: GROUND WATER 
----------------------------------------------------------------Final Remediation Levels Corresponding Risk 
----------------------------------------------------------------
Chemical 

Remediation 
Level uq/L Basis cancer Noncancer 

---------------------------------------------------------------· 
Benzene 

Vinyl Chloride 

PCBS 

bis(2-Chloro
ethyl)ether 

Arsenic 

PCE 

Methylene 
Chloride 

Chloromethane 

Beryllium 

Trichloroethene 

bis(2-Ethylhexyl) 
phthalate 

Cyclic Ketones 

Pentachlorophenol 

5.0 

0.25 

0.06 

21.0 

8.8 

5.0 

5.0 

8.4 

0.02 

5.0 

5.8 

5.8 

1.0 

MCL 

Risk 

Risk 

Risk 

Risk 

MCL 

MCL 

Risk 

Risk 

MCL 

Risk 

Risk 

1,4-Dichlorobenzene 3.3.~ 

MCL 

Risk 

Isophorone 

2-Butanone 

4-Methyl-2-
pentanone 

Non-Cyclic Acids . 
Acetone 

Branched Alkanes 

19 Risk 

24,000 - HI 
2,000 

640 - 53·· HI 

280 - 23 HI 

2,300 - HI 
192 

210 - 18 HI 

6.5E-07 

1.0E-06 

1.0E-06 

1.0E-06 

1.0E-06 

6.2E-07 

5.4E-07 

1.0E-06 

1.0E-06 

2.1E-07 

1.0E-06 

1.0E-06 

1.5E-06 

1.0E-06 

1.0E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<.01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.0-0.08 

1.0-0.08 

1. o-o. 08 

1.0-0.08 

1. o-o. o8 



Ethylbenzene 390 - 33 HI NA l.0-0.08 

Thallium 2.4 - 0.2 HI NA 1.0-0.08 

Dimethyl Ethyl 
Benzenes 250 - 21 HI NA 1. o-o. 08 

1,2-Dichloroethene 
(cis) 330 - 28 HI NA 1.0-0.08 

Manqanese 3,300 - HI NA 1. o-o. 08 
275 

4-Methylphenol 1,700 - HI NA 1.0-0.08 
142 

1,1-Dichloroethane 2,200 - HI NA 1.0-0.08 
183 
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the cumulative risk must meet 1.3 x 10-5 cumulative cancer risk 
and a cumulative HI < 1.0 total noncancer risk. 

During the 30 or more years of aquifer remediation, the ground 
water pump and treat system will be monitored and adjusted, as 
necessary, by the performance data collected during operation. 
Adjustments to the system may include a more aggressive pump and 
treat approach including: nutrient introduction to promote 
bioremediation, alternating pumping at wells to eliminate 
stagnation points, and pulse pumping to allow aquifer 
equilibration and encourage adsorbed contaminants to partition 
into ground water. · 

Source Areas and Contaminated Soils - Cleanup LeVels 

Under the selected alternative, all buried waste and soil will be 
treated to a cumulative carcinogenic risk of 3.3 x 10-5, and a 
cumulative noncancer risk of HI < 1. For carcinogenic 
contaminants, these remediation levels represent carcinogenic 
risk of 1 x 10-6 for individual contaminants. Based on the 
number of carcinogenic contaminants, the cumulative risk that 
must be attained is therefore 3.3 x 10-5 for carcinogenic 
contaminants. 

For noncancer contaminants, these remediation levels represent a 
noncancer risk of HQ • 1 for individual contaminants. The range 
given for individual noncancer contaminants is based on the 
number of noncancer contaminants detected in site soils. The 
actual remediation level will depend on how many noncancer 
contaminants are detected in the particular remediation area and 
must represent a cumulative HI < 1.0. 

Technology limitations and detection limits may affect the 
attainment of these levels for individual contaminants, however, 
the cumulative risk must meet 3.3 x 10-5 cumulative cancer risk 
and a cumulative HI < 1.0 total noncancer risk. 

The cleanup level of 500 ppm lead for contaminated soils is based 
on the Interim Guidance on Establishing Soil Lead Cleanup Levels 
at Superfund Sites (OSWER Directive 9355.4-02). This guidance 
sets a clean-up range of 500-lOOOppm lead. The most conservative 
value was chosen due to the large number and high levels of other 
site contaminants. This clean-up level for lead may need further 
evaluation and refinement through the use of the u.s. EPA Uptake 
Biokinetic (USK) Model. 

The cleanup level of 10 ppm PCBs with 10" soil cover is based on 
TSCA policy for unrestricted access. u.s. EPA guidance suggests 
a concentration of 1 ppm for PCB cleanup based on the standard 
exposure assumptions under the residential use scenario. A ten 
inch soil cover has been estimated to give an additional order of 
magnitude protection. Therefore, a cleanup level of 10 ppm with 
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10 11 of clean soil cover would provide protection at the 10-5 
level. Soil and waste exceeding 10 ppm will be treated to 2 ppm 
PCBs in order to achieve a clean up level equivalent to 
incineration. ~f treatment of soil and waste cannot achieve 2 
ppm, the soil and waste will be sent Offsite in compliance with 
TSCA. 

Compliance with the Land Disposal Restrictions may be achieved 
through a Soil and Treatability Variance pursuant to 40 CFR 
268.44. Such a variance will result in the establishment of 
treatment levels/ranges for the contaminated soil at the site. 
However, because of the high site contaminant levels u.s. EPA has 
determined that the treatment level ranges .. established through a 
treatibility variance are not protective of human health and the 
environment. ·Residuals from the LTTT process must meet 
remediation levels identified for contaminated soils set in Table 
8 in order to be redeposited onsite. Because clean-up levels are 
presented as ranges for noncarcinogenic contaminants and · 
flexibility exists with respect to clean-up levels for individual 
carcinogenic contaminants, LOR treatability variance levels 
cannot be exceeded for any individual contaminant. Residuals 
will also be immobilized, if necessary, to attain these standards 
and RCRA hazardous waste characteristic levels. 

Source Areas 

Under the selected alternative, intact buried drums in the on
Site Area will be excavated for off-site incineration. The 
following soils and waste will be excavated and-treated by low 
temperature thermal treatment (LTTT) to meet clean up levels: 1) 
buried wastes in the Off-site Area: 2) soils contaminated with 
PCBs at a level greater than 10 ppm in both the On-site and Off
site Areas: and 3) isolated voc-contaminated soil not within the 
areas to be addressed by In-situ Soil Vapor Extraction (ISVE). 
All LTTT residuals will be deposited back into the excavations 
after meeting appropriate health-based remediation levels 
identified in Table 8 .• LTTT treatment residuals can contain up to 
2 ppm PCBs, however, in order to be used as cover material _ 
treatment residuals must not contain·more than 1 ppm total PCBs. 
PCB treatment criteria cannot be met through dilution of material 
to be treated. Treatability studies will need to be conducted to 
determine if LTTT can treat to 2 ppm total PCBs. If the 
technology fails to meet thi• cleanup objective then PCB 
contaminated soils greater than 10 ppm must be sent offsite to a 
licensed TSCA landfill or incinerator. 

Isolated pockets of heavy metal-contaminated soils greater than 
500 ppm lead in both the on-Site and Off-Site Areas will also be 
excavated, treated by LTTT to remove vocs and svocs, possibly 
immobilized to remove the hazardous waste characteristic for 
metals, and sent off-site for dispo$al. Vapor emissions will be 
contained during excavation and ambient air monitoring will be 



TABLE 8: SOIL 
----------------------------------------------------------------Final Remediation Levels Corresponding Risk 
----------------------------------------------------------------Remediation 
Chemical Level mqjkq Basis Cancer Noncancer 
----------------------------------------------------------------CPAHs 0.0026 Risk l.OE-06 NA 

Tetrachloroethane l.l Risk l.OE-06 NA 

bis(2-Ethylhexyl) 
phthalate l.l Risk l.OE-06 NA 

Aldrin 0.002 Risk l.OE-06 NA 

Tricholorethene 5.3 - Risk l.OE-06 NA 

Isophorone 7.2 Risk 1.01-06 NA 

Styrene 1.7 Risk l..OE-06 NA 

Pentachlorophenol 0.43 ·Risk 1.01-06 NA 

Benzene 1.0 Risk 1.01-06 NA 

4,4'-DDD 0.12 Risk 1.01-06 NA 

2,4-Dinitrotoluene 0.044 Risk 1.01-06 NA 

1,1-Dichloroethene 0.098 Risk 1.01-06 NA 

Carbon Tetra-
Chloride 0.38 Risk 1.01-06 NA 

bis(2-Chloroethyl) 
."-"" ether o. 027. Risk 1.01-06 NA 

4,4'DDT 0.088 Risk l.OE-06 NA 

Chloroform 9.!5 Risk l.OE-06 NA 

Hexachlorobuta-
diene 0.36 Risk 1.0E-06 NA 

--
1,2-Dichloroethane 0.64 Risk 1.01-06 NA 

Methylene Chloride. 6.2 Ris~ 1.0!-06 NA . 
1,2-Dichloropropane 0.42 Risk l.OE-06 NA 

Hexachlorobenzene 0.018 Risk l.OE-06 NA 

gamma-BHC (Lindane) 0.046 Risk l.OE-06 NA 



Cyclic Ketones 7.3 

1,1,2-Trichloro-
ethane 0.51 

n-Nitrosodiphenyl-
amine 12.0 

1,1,2,2-Tetra-
chloroethane 0.28 

Vinyl Chloride 0.031 

alpha-BHC 0.0047 

beta-BHC 0.016 

2,6-Dinitrotoluene 0.044 

4,4'-DDE 0.16 

1,4-Dichlorobenzene 2.4 

Heptachlor Epoxi~e 0.0033 

Antimony 

Tolune 

Cadmium 

Ethylbenzene 

Barium 

Chromium (VI) 

Naphthalene 

Nitroqenatec1 
Benzenes 

n-Chain Alkanes 

15 -
0.5 

5,000 -
167 

51 -· 
2 

1,300 -
43 

2,600 
87 

1,400 
47 

82 -~ 

3" 

6~2 -
0.2 

760 -
25 

-

Risk 

Risk 

Risk 

Risk 

Risk 

Risk 

Risk 

Risk 

Risk 

Risk 

Ri~k 

HI 

HI 

Hi-

HI • 

HI 
f . 

H:t 

HI 

HI 

HI 

1. OE-06 

1.0E-06 

1. OE-06 

l.OE-06 

1.0E-06 

l.OE-06 

1.0E-06 

l.OE-06 

J..OE-06 
• 
l.OE-06 

l.OE-06 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 1.0-0.03 

NA 1. o-o. 03 

1.0-0 • .03 

NA 1.0-0.03 

NA 1. o-o ~1>3 

NA 1.0-0.03 

1.0-0.03 

NA 1.0-0.03 

NA 1.0-0.03 



1,1,1-Trichloro-
ethane 2,300 - HI NA 1. o-o. 03 

77 

Branched Alkanes 770 - HI NA 1. o-o. o3 
26 

4-Methyl-2-
pentanone 630 - HI NA 1.0-0.03 

21 

Methyl Proply 
Benzenes 490 - HI NA 1. o-o. 03 

16 

Halogentaed 
·Alkanes 2,300 - HI NA 1.0-0.03 

77 

Endosultan I 0.63 - HI NA 1.0-0.03 
0.02 

Dimethyl Ethyl 
Benzenes 1,300 - HI NA 1. o-o. o3 

43 

1,2-Dichloroethene 
(cis) 250 - HI NA 1.0-0.03 

8.3 
~ 

2-Butanone 620 - HI NA 1. o-o. 03 
21 

Non-cyclic Acids 1,000 - HI NA 1.0-0.03 
33 

Methylated . 
:· 

Naphthalenes 85 - HI NA 1.0-0.03 
3 

Acetone 2,400 - HI NA 1.0-0.03 
80 

Chlorobenzene 150 - HI NA 1.0-0.03 
5 

Xylenes (mixed) 26,000 - HI NA 1.0-0.03 
867 

oxygenated Benzenes 1,200 - HI NA 1.0-0.03 
40 

Diethyl Benzenes 1,300 - HI NA 1.0-0.03 
43 



Propenyl Benzenes 320 - HI NA l.0-0.03 
ll 

Di-n-butylphthalate 2,300 - HI NA 1. o-o. 03 
77 

Ethyl Methyl 
Benzenes· 4,900 - HI NA l.0-0.03 

163 

1,2,4-Trichloro 
benzene 16 - HI NA l.0-0.03 

o.s 

Chloroethane 2700 - HI NA l.0-0.03 
90 

........ , 

( 
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required. Condensate from LTTT or ISVE processes will be 
properly disposed offsite. 

Under the selected alternative, in order to assess whether ISVE 
technology will work on buried wastes with such high contaminant 
levels and because buried drums may interfere with the ISVE 
effectiveness, a pilot study may be conducted on a portion of the 
buried wastes in the on-site Area. The on-site Area was chosen 
because it was determined through the RI that buried drums were 
more accurately defined than in the Off-site Area. This pilot 
study, if conducted, will be in conjunction with the ISVE system 
to be developed for all contaminated site soils and will have a 
defined proof of performance period. 

At-the end of the performance period, it will be determined by 
USEPA if in-situ soil vapor extraction is effective on the buried 
waste in the on-site Area. Confirmation sampling will be required 
to determine if ISVE can meet health-based levels. If the u.s. -
EPA determines that the technology is capable of meeting 
remediation levels then it may be expanded to unremediated 
portions of the on-site Area. 

The potential benefit derived from successful demonstration of 
ISVE's effectiveness on on-site Area buried waste would be a 
decrease in the overall cost of remediation and a reduction of 
the amount of material that would have to be handled for LTTT. 
If the technology doesn't provide a potential to meet remediation 
levels or if pilot studies are not conducted then LTTT will be 
implemented for all buried wastes and contaminated soils. 

Even if the pilot study fails to demonstrate that ISVE can meet 
remediation levels for both buried wastes and contaminated soils, 
the potential decrease in vocs might negate the need for 
elaborate voc emission control during buried waste excavation, 
contaminated soil excavation, drum removal, and transportation of 
waste material and contaminated soil to the Off-site Area LTTT 
system. With u.s. EPA's approval, studies accessing ISVE's 
effectiveness on site contamination may be abandoned in favor of 
implementing LTTT for all buried wastes and contaminated soils. 

Regardless of the pilot study results, LTTT will be implemented 
and completed for buried wastes in the Off-site Area. USEPA has 
determined that an in-situ technology (i.e. ISVE) is not 
appropriate for the Off-site Area due to the large number and 
random distribution of buried drums. However, additional pilot 
scale testing on other innovative technologies may be conducted 
providing such testing does not delay the current remediation 
schedule involving LTTT. 

Miscellaneous debris uncovered during excavation activities will 
be steam-cleaned and sent off-site for disposal. Any intact 
buried drums excavated will be sent off-site for incineration. 
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Miscellaneous debris wash waters will be treated in the ground 
water treatment system or sent offsite. 

Contaminated Soils 

Both On-site Area and Off-site Area Soils contaminated with vocs 
and svocs will be treated with ISVE. Remediation levels for 
contaminated soils are also set in Table 8. 

If it is determined by USEPA that final remediation levels cannot 
be met by ISVE then voc;svoc contaminated soil will be excavated, 
treated by LTTT to health-based standards, and redeposited. 

Implementation of an unproven technology through pilot testing on 
a contaminant matrix and scale found at the ACS site contaminated 
soils may provide valuable data for remediation of future sites. 
Additional pilot scale testing on other innovative technologies 
may be conducted providing any additional testing does not delay 
the current remediation schedule. · Because LTTT will be 
implemented in the Off-site Area,.no time will be lost in the 
overall remediation of this·stte~ -

This alternative has been supplemented by USEPA because 
alternative 6b, as proposed in the FS, did not address VOC 
emissions resulting from excavation, heavy metal-contaminated 
soils outside of defined source areas, and continued evaluation 
of the wetlands. 

Air lmiaaiona, Konitorinq, &R4 IDititutional contro1a 

Air emissions from excavation and treatment processes will be 
controlled and monitored. The need for air emission controls will 
be triggered by exceedences in Federal or State air quality 
standards. These processes include excavation of intact drums 
and miscellaneous debris: soil excavation, consolidation, and 
treatment associated with the LTTT system; and ISVB treatment. 
Offgas treatment or other corrective actions will be utilized if 
excess cancer risk from off-gas chemicals is outside the 10-4 to 
10-6 risk range for nearby residences or site workers. 

The remedy will also include (1) long-term ground water 
monitoring to ensure that action levels are being met, (2) site 
fencing and, to the extent possible, deed restrictions to prevent 
use of the ground water in contaminated aquifers under the site, 
and (3) to the extent possible, deed notices or advisories will 
be provided for protection from contaminants and to inform off
site users of ground water use. recommendations until cleanup 
levels are met. 

A cost estimate for the selected remedy is provided in Table 9. 
This cost estimate represents the scenario where ISVE attains 
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remediation levels for On~site Area buried waste. If ISVE is 
proven ineffective on all site contaminants then costs for LTTT 
would increase dramatically and the overall remedial action may 
require costs similar to those outlined for alternative 7b (see 
Section VII). 

Griffith Kunicipal Landfill 

The Griffith Municipal Landfill was included in the ACS remedial 
investigation after the ACS site was added to the NPL. The BlRA 
did not identify any completed exposure pathways from the 
landfill. Additionally, the RI did not indicate that the landfill 
was causing any downgradient ground water contamination. This 

. could be due in part to the dewatering activities at the 
landfill. As part of the RI, it was determined through modeling, 
that if the current dewatering system was discontinued the ground 
water flow patterns would not change significantly. Given these 
facts, this ROO does not require remedial action at the Griffith. 
Municipal Landfill. 

RCBA Closure 

A total site closure plan was approved by IDEM on Auqust 4, 1992, 
for container, tank storage, and solvent distillation units at 
the site. As defined in the approval letter, the closure process 
must be completed within 180 days and must include a 
certification by both the Site's owner/Operator and an 
independent registered professional engineer that the facility's 
regulated units have been closed in accordance with the approved 
closure plan. Because this closure process is expected to be 
completed before remedial design begins, the results of this 
closure will be evaluated by u.s. EPA on the need to incorporate 
any additional contaminated areas into this final remedy. 

X. DOCUMENTATION OF SIGNIFICANT CHANGES 

The proposed plan, which described USEPA's preferred alternative 
for remediation of the ACS site was released for public comment 
on June 30, 1992. The public comment period ended Auqust 28, 
1992. The Agency has reviewed all written and verbal comments 
submitted during the public comment period. Upon review of these 
comments, it was determined that no significant changes to the 
remedy, as described in the Proposed Plan, were necessary. 
However, a few minor changes were made to the proposed remedy, as 
discussed below: 

The treated ground water discharge option to the Hammond 
POTW has been eliminated based on Hammond's poor compliance 
history. 

Innovative technologies may be evaluated as part of a 
treatability testing program for effectiveness on buried 
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waste and contaminated soils. However, this evaluation will 
not delay the overall remediation plan outlined in this ROD. 

Treatability testing on the effectiveness of ISVE on buried 
waste and contaminated soils may be abandoned with u.s. 
EPA's approval if it is determined through further 
engineering analysis that ISVE will be ineffective at 
meeting final remediation levels. 

XI. STATUTORY DETERMINATIONS 

Protection of Buaan ltalth &Q4 tht lnyirogatnt 

The Baseline Risk Assessment developed for the American Chemical 
Services site showed that exposure to upper aquifer ground water, 
buried wastes and contaminated soils pose the greatest risks 

~- associated with the site. Extraction and treatment of 
contaminated ground water, and imposition of use restrictions for 
contaminated ground water until aquifer remediation is attained 
will address risks from ground water. 

Implementation of the remedy will protect against risks from 
direct contact with wastes and so-ils. All risks resulting from 
exposure to individual contaminants will be reduced to MCLs, a 1 
x 10-6 carcinogenic risk level or a HI of less than one. 
cumulative carcinogenic risk will be managed within the 10-4 to 
10-6 risk range. 

Use of emissions controls, if determined to be nece$sary, will 
protect against short term exposure to contaminants during the 
remedial action. The discharge of treated water to the on-site 
wetlands and Turkey creek (or one of its tributaries) will be · 
regulated by NPDES and ambient water qual!ty criteria to ensure 
that the remedial action does not affect aquatic life. 

Attaioaent of Applic&blt. or Btleyant and lppropriatt, 
Requirements 

The selected remedial action will meet all identif~ed applicable, 
or relevant and appropriate, federal and more stringent state 
requirements unless waived pursuant to Section 12l(d) (4)(B). The 
ARARs for the selected remedy are described andjor listed below. 

Chemical Specific 

Safe prinking Water Act 

The Safe Drinking Water Act is relevant and appropriate to 
the Site because the aquifers underlying the Site are class 
II aquifers which are presently being used as a drinking 
water source in the area surrounding the Site. The NCP calls 
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regulations governing disposal are considered applicable for 
those portions of the remedy which involve on site disposal 
of material contaminated above 50 ppm. 

TSCA disposal regulations at 40 CFR 761.60 allow PCB 
disposal of non-liquid PCBs at concentrations greater than 
50 ppm through the use of treatment that provides treatment 
equivalent to incineration, ie. treatment to a level less 
than 2 ppm. Thi~ remedy requires treatment of PCB soils 
containing greater than 10 ppm PCBs to a level of 2 ppm. 
Low temperature thermal treatment is anticipated to provide 
treatment equivalent to incineration. If LTTT is unable to 
treat PCBs to 2 ppm, they will be sent.to an off-site 
incinerator. 

Clean Air Act 

Clean Air Act, 42 u.s.c. 7401 et seq. provides air emission 
requirements for actions which may release contaminants into 
the air. The selected remedy involves excavation and 
treatment activities which may release contaminants or 
particulates into the air. Emission and technology 
requirements promulgated under this act are relevant and 
appropriate, including provisions of the State of Indiana 
Implementation Plan. Also ARARs are the Clean Air Act's 
National Emission Standards for Hazardous Air Pollutants 
(NESHAPs, 40 CFR 61). 

-Indiana voc Emission Standards (Title 326 IAC Articles 2-1 and 
- 8-1) 

-Indiana fugitive dust control (Title 326 IAC Articles 6-4 and 6 
-5) 

-Indiana regulations on treatment of hazardous waste or PCBs in a 
unit (Title 329 IAC Articles 3-50-2, 3-51-2, 3-52-4, 3-54-4 
through 546, 3-30-2, and 4) 

Action Specific 

RCBA Land Disposal Restrictions 

Land disposal restrictions (LDRs) are applicable to this 
site since the remedy involves excavation, treatment, and 
placement of residuals from the treatment of RCRA listed 
waste. The LDRs provide for the use of LOR treatability 
variance levels for soil or debris contaminated with a RCRA 
listed waste. The selected remedy will comply with the LDRs 
through a treatability variance under 40 CFR 268.44. Because 
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of the high concentrations of contaminants at the Site, LOR 
treatability variance levels are not protective of human 
health at this site. This remedy requires that standards 
for each contaminant at the site must equal risk based 
levels and equal or exceed LOR treatability variance 
requirements. 

-Air Emissions from On-site treatment operations (40 CFR 50.1-
50.12, 61.01-61.252; 40 CF.R 264 Subpart AA and BB; Title 326 IAC 
Articles 1-3-4, 2-1, 8;) 

-RCRA Definition and Identification ·of Hazardous Waste (40 CFR 
261) 

-Indiana Hazardous waste Rule (Title 329 IAC Article 3.1) 

-Indiana Special Waste Rule (Title 329 IAC Article 2-21) 

-Indiana PCB Rule (Title 329 IAC Article 4) 

-RCRA Standards for Generators of Hazardous Waste (40 CF.R 262 and 
Article 329 IAC 3.1) 

-RCRA Standards for Transport of Hazardous Waste (40 CFR 263) 

-RCRA Standards for OWners and Operators of Hazardous Waste 
Treatment, Storage and Disposal Facilities (40 CFR 264) 

-occupational Safety and Health Act (OSHA) Regulations for 
Workers Involved in Hazardous Waste Operations (29 CFR 1910) 

-Indiana Final Rules Concerning the Regulation of Water Well 
Drilling/Well Abandonment Specifications (Title 310 IAC Article 

'-...../. 16) 

Location Specific 

Flood Plains 

The requirements of 40 CFR 264.18(b) and Executive Order 
11988, Protection of Flood Plains are relevant and 
appropriate to actions on the Site. To meet these ARARs, 
the treatment systems will be located above the 100-year 
flood plain and be protected from erosion damage. 

Wetlands 

Executive Order 11990 (Protection -of Wetlands) is an 
applicable requirement. Wetlands will be monitored and 
evaluated. The selected remedy may include significant 
excavation affecting wetlands adjacent to the ACS facility. 
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ARARs regarding these wetlands include Executive Order 
11990, which requires that actions at the Site be conducted 
in a manner minimizing the destruction, loss, or degradation 
of wetlands. These ARARs will be met through the continued 
evaluation of the wetlands, and if necessary, implementation 
of a plan to limit adverse impacts to the wetlands, or 
restore or mitigate the wetlands. Water will also be 
discharged into the wetlands to prevent their dewatering 
from ground water treatment at the site. 

-Indiana regulations on activities affecting the quality of water 
(Title 327 IAC Articles 2-1-7, 2-l-6(f), 2-l-6(g)) 

-Indiana DNR (IC-13-2-6.1) registration of extraction wells 

-Indiana regulations on water quality standards for direct 
discharge of pollutants (Title 327 IAC Articles 2-1, 2-1-6(b), 3 
(construction standards), and 5) 

-Fish and Wildlife Protection Act (40 CFR 6.302} 

-Endangered Species Act (16 USC 1351 as amended by PUblic Law 98 
-237) 

-Wetland Protection through the State of Indiana Water Quality 
surveillance Standards Branch and the Indiana DNR Division of 
Water Requirements 

To Be considered criteria 

-Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination (OSWER Directive 9355.4-01) 

-Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-02) 

-Guidance on Control of Air Emissions From Superfund Air 
Strippers at Superfund Ground Water·sites (OSWER Directive 

9355.0-28) 

-RCRA health-based "action levels" for individual Appendix VIII 
hazardous constituents. (7/27/90 FR; proposed RCRA corrective 
action rule) 

-TSCA PCB Spill Cleanup Policy and provisions (40 CFR 761) 

Cost-lffectiyeness 

Alternative 6b will achieve significant risk reduction at a total 
PNW cost of $37,800,000 to $46,800,0000. Costs could be in the 
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ranqe of Alternative 7b PNW estimates of $64,400,000 if all 
contaminated soils are required to underqo LTTT. Alternatives 
involving incineration (6a and 7a) offer a somewhat higher degree 
of permanence but at a significantly higher cost. 

The selected alternative is approximately three to four times 
more expensive than the least expensive action, Alternative 2, 
which only provides for qround water treatment and containment of 
site contaminants. 

Other alternatives not involving incineration, are less costly 
than the preferred alternative but provide less treatment. 
Alternative 3b is less costly than the preferred alternative but 
does not treat contaminated soils·. Alternatives 5 and 
potentially 4 are less costly than the preferred alternative but 
employ in-situ technologies on wastes that contain buried drums. 
u.s. EPA does not believe it is possible to verify the 
effectiveness of in-situ treatment on some portions of the ACS 
site. Alternatives Sa and Sb are less costly than the preferred 
alternative but have not been demonstrated to be potentially 
effective on a contaminant matrix or scale similar to ACS's. 

Utilisation of Ptra&DtDt Solution• &DO Alttrnatiyt Trtatatnt 
Ttohnoloqita or Btaourot Rtcoyery Ttchloloqita to tht Kaxiaua 
Bxttnt Praotic&blt 

USEPA believes that the selected remedy represents the maximum 
extent to which permanent solutions and treatment technoloqies 
can be utilized in a cost-effective manner at the American 
Chemical Services site. Of those alternatives that are 
protective of human health and the environment and that comply 
with ARARs, USEPA has determined that the selected remedy 
provides the best balance of long-term effectiveness and 
permanence, reduction of TMV through treatment, short term 
effectiveness, implementability, and cost, taking into 
consideration the statutory preference for treatment as a 
principal element and State and community acceptance. 

Several innovative treatment alternatives were considered for 
this site. USEPA has selected LTTT followed by solidification 
for buried w~ste material because it affords a hiqher deqree of 
certainty of achieving the remedial action goals for all 
contaminants than some of the less established technologies 
considered, such as ISVE, in-situ steam stripping or bioloqical 
treatment of the buried waste material. 

Prtftrtnot for TrtatatDt •• a Principal ll .. tnt 

The selected remedy provides for treatment of the principal 
threats at the site. The remedy calls for removal and offsite 
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incineration of intact buried drums. The remedy treats the 
highest concentrations of vocs, svocs, PCBs, and metals in the 
buried waste areas by LTTT, followed by solidification, if 
necessary. Contaminated soils will be treated in place by soil 
vapor extraction. If soil vapor extraction fails to meet final 
remediation levels then LTTT will be implemented for contaminated 
soils. Ground water will be treated onsite. The selected 
alternative thus satisfies the statutory preference for treatment 
as a principal element. 
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LAD COUftY, IIIDIAD 

I. U8P088IVB111188 IUIIIGJlY Oftlt'IID 

In accordance with CERCLA Section 117, 42 u.s.c. section 9617, 
the United States Environmental Protection Aqency (USEPA) held a 
public comment period from June 30 1 1992, to July 29, 1992 to 
allow interested parties to comment on the Feasibility ~tudy and 
Proposed Plan for remedial action at the American Ch .. ical 
Services (ACS) site. As requested by the Potentially Responsible 
Parties, the public comment perioc:l was extended until Auqust 28, 
1992. USEPA p_resented the Proposed Plan to the public at a July 
9, 1992, public meetinq, where questions were answered and 
comments accepted from the public. 

The purpose of this responsiven-· aUJDary i• to docuaent , 
comments received durinq the public ca..ent perioc:l and USEPA's 
responses to these com.ants. All ca..ents ~rtzed in this 
document were considered in USBPA's, final decision for re .. dial 
action at the ACS site. 

. . . 

Limited community involve.ant has occun:H. for this site. In · 
June 1989, the Aqency for Toxic s~nc .. and Diaease Registry 
(ATSDR) was petitioned by local residents to evaluate the public 
health concerns associated with ACS •. This public health 
assessment is expected to be coap~ted aoon. 

Approximately 60 people attenclec:l ~e July -g 1 19G, -etil\9 1 which 
focused on the ruulta. of the Peuib.llity Study and the Propoaecl 
Plan for remedial action. · · · 

' r ! - ~ . 

Resident• expreaaed concern ·at: tbe July-,1912· publ:ic .. etihCJ about 
the need for further inveatiqation for the Griffith Municipal 
Landfill. Reaidents were also concerned that other areas of site 
contamination (i.e. disposal in wetiand areas) were not fully 
investigated. 

-· III. 81r,IIDaY o• 8%8D%calfl 001111111118 UCJI~ -~ lfD HaLIC 
CODmPf JDIOD UD VRD U810118a 

. --.... . . .. 
The comaents are orvanized into the follo.Ninq categories: 

A. su.aary of ccmaents froa the .. local c~ity 
1. Comaents froa residents 
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B. summary of comments from Potentially Responsible Parties 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

Comments from Warzyn, Inc., representing ACS Steering 
Committee 

Comments from Karen Tallian, representing Town of 
Griffith, IN 

Comments from Mark A. Rothschild, representing I.B. 
Distributors 

Comments from James Tarpo, ACs 

comment from Barbara Magel, Kar~~ania & White 

Co~ents from Barbara Maqel and A. Bruce White, 
representing DeM~rt & Dougherty 

Comments from Andrew Perellis, representing ACS RD/RA 
Organizational Group . 

Comments fr011 William J. '·Anay&, representincj · Aluaax 

The comments are paraphrased 1 where appropr·rate 1 in order to 
effectively sumaarize tha in this document. The reader is 
referred to the public meetinq transcript and written comments 
available at the 'public repository ~or further information. 

. . 

A. IUIIDitY or co._..,a no• .,.. ·J.OCDU. COMIIU•1n 

1. CQIDIIIII'II ntOII U81D.Iff8 

1. 

Response: 

It is not acceptable for ACS property to be unfit 
for public use after the cleanup is co~lete. 

It is'the purpose of this r~ to ~•store 
contaainated property to an ·'aCc:aptdie level that 
will allow unrestrict'ad u•• ot"the ·property (to 
the extent allowed by ·local aoninq lawli) • Cleanup 
levels included·in ~ROD would allow future 
resic!entia·l use of the prOperty. Ground water uH 
restriction• aay be neca•••ry otfsite until the 
contaainant plu.e is verified to be contained at 
site boundaries. ruture u•e of qround water 
directly under the site is expected to be 
restricted. The L'l'TT syst- and ISVI technol09Y 
will have to under9o treatability teatinq to 
deteraine if they will be able to attain final 
cleanup level•. · · 
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2. 

3. 

4. 

Comment: on-site thermal treatment proposed in the remedy 
may be danqerous to nearby residents as well as 
local wildlife. 

Response: Emissions from the LTTT system will have to meet 
all Federal, State, and local quidelines in order 
to operate. Alonq with st~ck testinq, ambient air 
monitorinq will be required to verity that all 
standards are attained. The remedial 
investiqation indicated that uncontrolled 
emissions from buried wastes are creatinq 
unacceptable potential risk to nearby residents. 
Implementinq this remedial action will eliminate 
the source of these emiii•lons. Additionally, it 
is a requirement of the record of decision to 
further evaluate onsite wetlands throuqh 
additional sampling efforts and to continue to 
monitor the wetlands throuqhout the course of the 
remedy. 

comment: Further investigation, including investiqation for 
buried druma and increa8.r sampling efforts, i• 
needed f~r~~e Griffith MUnici~al Landfill. 

Response: The Griffith Municipal· Lancl~ill va• included in 
the ACS reaeclial investigation, inclu4inq the 
baseline risk assesaaent. Although Acs indicated 
that they had sent waste to the landfill, an 
indication which the Griffith Municipal Landfill 
officials denied, the investigatieij determined 
that the landfill is not now posing a significant 
threat to hwaan health" or the enviroiUient. 'The 
operating landfill is presently puaping water, 
which could contain whatever contamination is 
bei~ generate4-.,. tbe __ lancl(ill. At any rate, 
since 1:1\e lanclt{ll ia no1!'~;o.1-riq a threat, no 
r~iation or aclditionel · supe~tund' -investign.tJ.on 
is propo-.id it thi8 ·t·iae. -. Tbe· lanc:lfill is ··t»einq, 
and will continue 't"o be, aonitored under State 
Law.-- · 

comment: Are there any siailarities·between this site.and 
the Minth Av.nu• ou.p Site in Gary, Indiana? Is 
it a siailar kind of contuairiat·ion? If so, why 
weren't siailar technoloqiea lOOked at that are 
already in operation there? 

Response: Every superfund alta pos•••e• unique 
cbaracteriatica and proble.. that .ust be 
addressed on a aite--specitic basis. Both Ninth 

3 



V· 

Avenue Dump (NAD) and American Chemical Services 
(ACS) have contaminated soils and contaminated 
ground water. Some of the actual site 
contaminants are the same. However, the overall 
makeup of the contamination and the cont .. inant 
levels are quite different. 

NAD contamination is believed to have bean caused 
by the uncontrolled dumping of thousands of 
gallons of liquid industrial wasta, creating a 
floating oil contaminant layer on the surface of 
the ground water, under the site. An underground 
barrier called a slurry wall will be constructed 
around the site to contain contamination while a 
ground water pump and treat syst.. has bean 
dasiqnad to both recover the floating oil and 

.. treat the discharged ground water to appropriate 
standards. The recovered oil will be shipped 
offsita to a licensed incinerator. Any excavated 
wastes will be thermally treated and the area . 
contained by the slurry wall.will be covered with 
a hazardous wasta landfill cap. · 

ACS contaaination has bean caused by the burial of 
hazardous sludges, of possibly intact hazardous 
wasta containing.drums, &Dd det~adad .or. partially 
degraded hazardous was~• cont.in~ drums. It has 
bean estimated tl:lat up to 30, ·eoo d~ ware buried 
at ACS. A floatinv oil layer siailar to Ninth 
Avenue • s has not been observed at ACS. · ACS . 

- contamination will be addressed through th•~l 
treatment of buried w•sta,· in-situ· vapor 
extraction of contaminated soils and ground water 
pump and treat. The slurry wall iapleaanted for 
NAD was similar to one of the potential raaedial 
alternatives for American Cb .. ical Services. 
However, it w~s_not ~os~n as,tha reco .. anded 
r ... dy due to the nature of ACS's contamination ... 
Treating the contaainant source areas by -·· 
excavation and thermal ~aataant will provide a 
aora pataanant and i.aadiata solution than 
containment. · 

5. co-nt: Hov auch co~taain~tad 9round w•tar. is assoc~atad 
with the Aaerican Cb .. ical services Site? . 

Response: Both Upper and Lower Aquifer qround water has bean 
contaainatad by ACS site related activities. The 
volume of Upper Aquifer contaaination can be 
astiaatacs by aultiplyinv the areal extant of the . 
contuinatad aquifer (3000' x 2000') by the 
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averaqe saturated thickness (12') by its porosity 
(.25) qivinq a value of 18,000,000 cubic feet. 

The volume of Lower Aquifer contamination can be 
estimated by multiplyinq the areal extent of the 
contaminated aquifer (1500' x 750') by the 
estimated vertical extent of contamination (20') 
by its porosity (.25) qivinq a value of 5,625,000 
cubic feet. 

The total estimated Upper and Lower Aquifer 
contamination is therefore 23,625,000 cubic feet 
or approximately 176 million qallons. 

Comment: Does the American Chemical ·services facility have 
backflow prevention devices on their wells to 
prevent any further contamination in case of 
cross-connections inside the chemical plant? 

Response: Yes. ACS does have backflow prevention devices on 
their wells. 

7. CoJDJDent: several coaent_~rs subai tted lKters of_ support 
asking u.s·. EPA -to impleaent the proposed ruaedy 
as quickly as poa•ibl•·· 

Response: These comments were considered in adopting the 
selected remedy. u.s. EPA is well aware of the 
need to provide expeditious remediation of 
Superfund sites, within the constraints of the 
statute and impl ... nting regulations. 

B. Summary ot Comments fro• Potentially Responsible Parties 

1. Comments troaJ W•rzyn, Inc.,~.. ~9n~ behalf ot. the ACS 
steerinq co .. ittae 

'· ,4. ';'"'. 

1. Comment: u.s. EPA did not include specific clean-up levels 
in ~ Proposed Plan and ~auld therefore not 
include clean~up levels in the ROD without 
providing opportunity tor public co ... nt. 

Response: Proposed_h~n-health ba.-4 clean-up levels vera 
included· as it- t 203 in the Adainistrative 
Record as a supple•nt to the ·Feaaibility Study on 
June 30, 1992. The Proposed Plan alao identified 
that health-baaed cleanup standards would be 
required. "' · · .... 
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2. Comment:· Health-based standards are not appropriate for 
this site, however, if they are required they 
should.not be included in the ROD but should be 
developed during the negotiating period for the 
remedial design. The u.s. EPA has not thoroughly 
evaluated all factors that need to be considered 
in developing health-based standards. 

3. 

4. 

Response: u.s. EPA has thoroughly evaluated the health-based 
standards included in the ROD. The National 
Contingency Plan requires that 10-6 risk level be 
used as the point of departure for determining 
remediation goals for alternatives when there are 
multiple contaminants or multiple pathways of 
exposure at a site, with acceptable exposure 
levels of an excess upper bound lifetime cancer 
risk to an individual of between 10-4 and 10-6. 
ARARs or technology-based standards alone cannot 
determine if this standarc! has been met. The PRPs 
were aware that clean-up stand.ards were required 
as part of the Feasibility Study based on the July 
18, 1991, and the september 30, 1991, u.s. EPA 
comments. Unfortunately, the PRPs chose not to 
deve~op clean-up standards. 

Comment: The baseline risk asses ... n~ should not be used to 
develop clean-up standards because it represents 
an absolute wor•t ca·se approach rather than the 
reasonable maximua exposure app~oaah. 

Response: An absolute worst case approach was not used to 
develop clean-up s~andards.· Reasonable maximum 
exposure levels,-taken from the risk assessment, 
were usecl·to develop the clean-up standards 
represente4 in the ROD. Baseline risk assessments 
are based on reasonable maximum exposure 
scenarios. R-sonable aaxiaua expo.ure values are 
considerectappropriate by u.s. EPA for generating 
cleanup level•. · 

Comment: Reducing all waste concentrations to health-based 
levels is not consistent with current quidance. 
Reaedies should either ~educe all wastes to 
health-based levels o~-aana9• contaainants to such 
an extent that there is a h·igh deqree of certainty 
that future exposure• will not hara human health 
or the enviroruierit. The proposed plan should 
reflect that containaent ie consistent with u.s. 
EPA guidance and appropriate fo~ the less mobile 
constituents at the site~ 
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5. 

6. 

Response: The site remedy is designed to reduce site 
contaminants to health-based levels. Because the 
future on-site resident scenario was considered an 
appropriate land-use scenario in the baseline risk 
assessment, it is therefore appropriate to set 
clean-up levels based on this land use. 
Containment proposed qy the PRP's (pump and treat, 
institutional controls) would not be protective of 
future on-site residents. 

Comment: It is inappropriate to set non-volatile 
constituent standards for ISVE, because ISVE is 
not expected to treat non-volatile contaminants. 
The ROO should specifically state that the ISVE 
pilot project is for deaiqninq appropriate well 
spacinqs •nd air flow requireaents rather than to 
demonstrate the ability of ISVE to meet 
established health-based clean-up criteria. 

Response: The purpose of the pilot must be to determine if 
ISVE has the potential to meet established clean
up levels. If the potential to meet these 
standards cannot be demonstrated then ISVE would 
be- abandoned -in favor of L'l'T'l'.:·· 

Comment: If health-based standards are set beyond the 
treatment capability of ISVB then LTTT is really 
the selected technology and a significant cbanqe 
to the Proposed Plan baa occurred; requirinq a 
revised Proposed Plan and new public comment 
period. · 

Response: It baa not been proven throuqh treatability 
teatin9 that ISVE will not be capable of meetinq 
health-baaed clean-up standards. The ability of 
ISVE ~o r..-diate certain ... i-vokatile 
contaainanta is indeed questionable and, as 
mentioned in the Proposed Plan, is unproven on a 
cont .. inant matrix~- •cale found at ACS. 
Enhanced bioreaediation throuqh nutrient addition 
durinq ISVE ~ould potentially reduce reaaininq 
svoca to produce a cu.ulative cancer ri•k within 
the eatablia~ed risk ranqe. Implementation of 
ISVE aay preve aoat.beneficial by reducing voca in 
the soil to a level that will not require vapor 
eaiaaion control prior to excavation for LTTT. 
Because it has not been field verified that svocs 
always acca.pany voca in cont .. inated aoil, ISVE 
may reduce the amount of aaterial that would need 
to be treated by LTTT. · 
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7. 

8. 

A provision has been included in the ROD that 
would allow complete abandonment of ISVE 
technology as part of this remedy. This 
contingency would, in effect, require the 
implementation of alternative 7b for ACS site 
contaminants. Because alternative 7b is described 
in the proposed plan as an alternative considered 
for the ACS site, a revised Proposed Plan or new 
public comment period would not be necessary for 
its implementation. 

-
Comment: A pilot test should be allowed for ISVE in the 

Off-Site containment Area. 

Response: The u.s. EPA believes tft• pilot study as proposed 
by .the PRPs will delay the initiation of remedial 
action for the most toxic contaminants at the 
site. The more important consideration here is 
that u.s. EPA does not beli.ve ISVE to be an 
appropriate technology for Off-site Containment 
Area buried wastes because of the large number and 
random distribution of bUried druma. Buried druas 
would undoubtedly interfere with ISVI performance. 
Contaminants sequestered in ·intact, crushed or 
even partially degraded d~ would be difficult 
to extract and could become increaainqly mobile 
contaminants as drum deqradation progresses. 

Comment: u.s. EPA should allow the opportunity to determine 
the condition of buried druas in ~he Oft-site 
Containment Area throuqh an investiqative test pit 
proqraa. 

Response: Based on tne lar.qe:NDiber of drwu believed to 
exist in the otr-sit.-containaant Ares.and the 
possibility o.f aequ-terecS conta.in&Ma, further 
inveatiqat:ion · a1: this point irt ti• is unnecessary 
and would not altwr the- -nee· for excavation. The 
r..ady requires excavation and lov•t .. perature 
theraal treataent in the Off-site Containment 
Area. Excavated intact buried drums will be sent 
to a licensed offsite hazardoua waste incinerator. 
Miscellaneou• debris will be steaa-cleaned within 
the area of contaaination and sent to a licensed 
Subtitle D landfill. 

,_ 

9. comment: Several residents stated du~inq the public aeetinq 
that druaa were not placed below the water table 
in the Off-site containment Area, rather they were 
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10. 

placed on the qround and simply covered with soil. 
If this statement is confirmed durinq additional 
investiqations then ISVE could be an effective 
method at addressinq the Off-site Containment 
Source Area. 

Response: one resident stated this to the u.s. EPA 
representative after the public meetinq was 
officially closed. Even if his belief was true 
the problem of treatinq contaminants sequestered 
in buried drums throuqh in-situ methods still 
exists. 

Comment: Remediation goals should be technology-based 
rather than health-based • 

. . 
Response: Basinq site remediation solely on the basis of a 

particular technology's liaitations is not 
protective of hU.an health ·and the environment •. 
The NCP states that an acceptable risk ranqe is 
10-6 to 10-4. Because of the PRPs recalcitrance 
in proposinq clean-up standards, u.s. EPA was 
forced to sat_ the clean-up levels. These le¥als 
were evaluated throuqh surveyinq current L'l'TT and 
ISVE vendors. The results of this survey indicate 
that LTTT is a favorable technology for meeting 
the clean-up levels in the ROD. ISVE, as it is 
stated in the Proposed Plan, is unproven at 
treating all svoc c:;ontaminants to ROD clean-up 
levels. Treatability studies will be performed to 
evaluate ISVE's effectiveness at maatinq ROD 
clean-up levels. 

11. Comment: If technoloqy-based goals are not selected than 
the exposure scenarios used to develop health
based qoals should be liaited to trespasser• and 
on-site·workera. Additionally, u.s. EPA-proposed 
clean-up levels should be baaed upon a cancer risk 
of lx10•4 rather than lxl0-6. 

Response: The exposure scenari011 us~ to develop health
based clean-up standards are those scenarios 
defined in ~e ~aline risk asseasaent. Basad on 
these scenarios, u.s. EPA has set a policy to 
manage excess cancer risk within. the 10-4 - 10-6 
ranqe. 

12. comment: Clean-up levels should not be set in the ROD 
because u.s. EPA is reconsidering its approach to 
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13. 

Response: 

Comment: 

evaluating risk by including risk posed to an 
average person (i.e., central tendency) rather 
than only the people at the high end of the 
exposure range. National clean-up standards for 
contaminated soils are also under development. 

u.s. EPA cannot delay clean-up level decisions 
based on possible changes that might occur in the 
future. Moreover, the inclusion of the central 
tendency in new risk assessment starts is to 
define the range of risks likely to be present to 
the general population. It is realized that the 
central tendency is the median risk (i.e., does 
not consider risks to the most sensitive sub
populations such as children, praqnant women, 
etc •• ). Clean-up standards· ·are to be based on the 
reasonable maximum exposure scenarios. To sat 
clean-up standards at the central tendency risk 
level would be protective for only 50' of the 
population, leaving the upper 50' vulnerable to 
adverse health effects. 

Another potential appro~~_ to satti~g re~ediation 
qoals would be to util,ize the concentration-basad 
exemption criteria (CBEC) outlined in u.s. EPA's 
proposed rule published in the federal register 
(May 20, 1992). c 

Response: This approach is outlined in a proposed rule that 
is not expected to be final until the spring of 
1993. · u~s. EPA cannot sat remediation goals basad 
on a proposed rule that· is not yet Agency policy. 

14. Comment: A pilot study in the. Off.-sita containaant- Area 
will not delay the RD/RA proeass and can be 
parforaad in conjunction with_tha required pilot 
study for the on-site Area.· 

Response: The P.RPs have proposed a sequential approach to 
tasting alternative technologies in the Off-site 
Containment Area. The u.s. EPA believes the pilot 
study as proposed by the PRPs would delay the 
initiation of. ra .. dial 4ction for the aost toxic 
contaainants at the site. ~ previously stated, 
the mora important consideration hera is that u.s. 
EPA does not believe ISVB to_be an appropriate 
technology for Off-site contain.ant Araa buried 
wastes because of the larva n\lllber and randoa 
distribution of buried druaa •. 
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15. comment: The proposed remedy imposes short-term risk to 
workers and potentially to nearby residents, due 
to the excavation of waste materials in the Off
site containment Area. 

Response: A health and safety program which requires the use 
of personal protection equipment for worker 
involved i.n site remediation should minimize 
short-term risk during implementation of the 
selected remedy. The Proposed Plan states that 
voc emissions from site excavation activities must 
be controlled. Control can be-accomplished by a 
number of methods, including ISVE prior to 
excavation. 

16. comment: The u.s. EPA compares the costs of the preferred 
remedy unfairly with the costs of other 
alternatives. This results in an unbalanced 
evaluation of the cost effectiveness of the 
modified Alternative 6b• 

Response: The costs of the preferred·· rem•dy are based on 
assumptions on the effectiveness of ISVE to treat 
some buried waste ••terials and contaminated soils 
to health-based standards. ·· If ISVE is proven 
ineffective at meetinq health-based standards then 
LTTT will be implaented and co•ts could· 
potentially exceed the ranqe defined for the 
preferred al temative ln t!he Proposed Plan. The 
ROD requires impl ... ntation~f a·r.medial action 
similar to Altemativ~ 7b, 1f all treatability 
studies for ISVB fail. Alternative 7b·costs, 
althouqh higher than-6b,· coJII)are favorably with 
other alternatives. · 

~ , - .. . . . .. 

17. comment: The proposed plan indicated 'that lead contaminated 
soils be i .. obilized to'meet characteristic 
treatment stancia~s · fo~: •tals. This requirement 
is not warranted·. since lead and other metals are 
not identified as tarqet coapounds in the upper 
aquifer. 

Response: The clean-up~_standard'for ·lead is not based on the 
contaminant's ability tQ m~qrate to ground water 
but is baaed on u.s. BPA pOlicy outlined in 
quidance on th• manaqe .. nt of ~ead contamination 
at Superfund site8.· Ac!clitionally, u.s. EPA is. 
considerinq a •ore site specific lead clean-up 
standard based on the Uptake Biokinetic Model. 
Treatment residuals from the LTTT system must be 
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tested to verify that all tarqet analyte list 
metals are below RCRA hazardous waste 
characteristic levels before beinq redeposited as 
clean soil. 

18. Comment: The 10 ppm PCB clean-up action level is not 
appropriate for this site. 

Response: The 10 ppm PCB clean-up action level is based on 
the requirements for PCB spill clean-up outlined 
in 40 CFR 761.125 (c) (4) (v) which states that soil 
contaminated by PCBs at 10 ppm will be excavated 
to a minimum depth of 10 inches. Excavated soils 
will be replaced with clean soil containinq PCBs 
less than 1 ppm. Additionally, u.s. EPA's 
Guidance on Remedial Actions for Superfund Sites 
with PCB Contamination suqqests a 1 ppm PCB clean
up level, providinq a 10-5 excess cancer risk, 
under the residential use scenario. Addinq a 10~ 
soil cover providesan additional order of 
maqnitude protection. Therefore, a 10 ppm clean
up level with 10" soil cover will provide 
protection under the future residential use 
scenario at the 10-5 excess cancer risk level. 

19. Comment: The Proposed Plan requires vapor emission controls 
durinq excavation ot wastes. The Proposed Plan 
should al-low for allbienl: air monitorinq prior to 
the imposition of the use of structures. 

Response: Vapor eaissions will be contained durinq 
excavation if .abient air aonitorinq identifies 
unacceptable emissions. 

Below are responses to comments prov~ed by war~n on the u.s. 
EPA Ecoloqical Assessment: 

20. comment: several u.s. EPA documents were not correctly 
cited or were not included in the reference 
section and many of the aethods employed by u.s. 
BPA were considered- inappropriate by the PRPs. 

Response: u.s. BPA note.• the possibility of minor errors in 
the Aqency-produced -.ecological assessment. These 
errors do not change the ecological asses .. ent 
conclusions that additional work is necessary in 
the wetlands as part of the reaedial desiqn. 

12 



Comment: Maximum concentrations from_ground water wells 
were used to evaluate contaminants of concern in 
the wetlands. u.s. EPA guidance suggests use of 
the 95t upper confidence limit to be 
representative. 

Response: current guidance suggests both the maximum and the 
95t upper confidence limit. to be representative. 
Without additional field work, the most 
conservative approach must be employed. 

22. Comment: Appropriate indicator species were not selected. 
Mink are not likely to be present at the site. 

Response: Mink are used by u.s. EPA as an indicator species 
as a conservativ• benchmark when PCBs are present 
along waterways. 

2. comments from Karen Tallian, representing Town of 
Griffith, IN 

1. Comment: The town of Griffith needs assurance that the 
discharge,waters would not violate the Sewer Use 
Ordinance or otherwise contain any substances 
which could damage their sever system in any way 
and that the waste would be acceptable to 
treatment by the Hammond Sanitary District. 

2. 

Response: The discharge option to the Ha.aond Sanitary 
District has been eliminated fro• the remedy due 
to Hammond•s poor compliance history. 

Comment: Additional information is needed on the quantities 
and type of treated effluent to be pumped to the 
town of Gr~ffith sewer system for eventual 
treatment at the Ha.aond POTW. The town would 
need reimburs .. ent for any changes made to handle 
additional flows and would need to know the 
composition of tbe waste to be able to check to 
see if it can be treated by the Haamond Sanitary 
District. 

Response: The discharge option to the H ... ond Sanitary 
District has_. been eliminated from the remedy due 
to Hammond•s poor coapliance history. 

3. Comment: I.e. 13-7-16.6-9 prohibits incineration of 
materials contaainated with or including PCBs. At 
the public hearinqi EPA siaply stated that low
temperature theraal treataent is not the same as 
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incineration, but we believe this interpretation 
is questionable. 

Response: At the public hearing, a representative from the 
Indiana Department of Environmental Management 
(IDEM) stated that LTTT was not incineration and 
PCB treatment by LTTT did not violate Indiana law. 
IDEM was forwarded comments pertaining to the · 
applicability of State laws prohibiting thermal 
treatment of PCBs and has provided the following 
response: 

I. IC 13-7-8.5-11 which states that a permit may not 
be issued for the construction or operation of an 
incinerator for the destruction of PCB and 
operated as a hazardous waste facility if the 
incinerator: 

1) 

2) 

burns or will burn municipal waste to fuel 
the incineration process: and 
is or will be in a solid ·Waste management 
district. 

II. IC 13-7-16.5-9 which states that a person may not 
incinerate PCB in an incinerator unless the person 
holds a permit issued by the co .. issioner 
specifically authorizing the incineration of PCB 
in the incinerator., 

The commissioner may not: · 

1) issue; or 

2) consider an application for: a permit 
specifically authorizing the incineration of 
PC~ until the stu4v required is concluded. 

This study; however~ iau•t include an assessment O·f the 
efficiency and ~he technical and econoaic feasibility 
of alternative technolott•s auch as the lqw taaperature 
tbermal deRQtption proce11. · 

Low teaperature theraal treatllent ( L'l'TT) , a part of the 
recommended remedy for the ACS wite, i1 not conwidered 
an incineration p~oce11. LTTT is actually one.of the 
alternative technologiel which whould be conwidered 
versus incineration according to the statute. .-
consequently, the proposed remedy for the ACS site 
would not violate Indiana Law. -
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4. Comment: The town is concerned that LTTT may not be 
adequate to treat site contaminants, resulting in 
later high-temperature treatment. The town is 
concerned that this could happen through later 
administrative decisions without a public hearing 
and input from the citizens and officials of the 
town of Griffith. · 

Response: u.s. EPA has evaluated the potential adequacy of 
LTTT meeting remediation levels. Preliminary 
evaluation indicates that LTTT can be designed to 
meet remediation levels. If it is necessary to 
make a fundamental change to the ROD the public 
would have the opportunity to provide input on 
such a change. 

s: Comment: The town expresses concern that the LTTT system 
will produce toxic air emissions that are not 
adequately filtered out or that otherwise violate 
Federal and/or State clean air standards. 

Response: Emissions from the-LTTT system will have to meet 
all Federal, state, and local guidelines in order 
to operate. Along with stack'testing, ambient air 
monitoring will be required to verify that all 
standards are attained. 

3. Comments from Mark A. Rothschild, representing I.B. 
Distributors (formally Illinois Bronze Paint-company). 

1. Comment: The Agency has refused to meet with-the PRPs to 
discuss the Agency•a reQent selection of a new 
alternative remedy. We request that the Agency 
delay ROD issuance until such time as the PRPs 
have had the opportunity to meet with the Agency 
and discuss it•s comaen~s and propqsals in person. 
As an alt•rn~tive, make provisio"s within the ROD 
so a~ to provide fo~ the de81qn and implementation 
ot the pilot study progr-tbatthe co-ittee has 
set forth in it•s·recent correspondence-with the 
Agency. 

Response: The Agency has not changed ita pos~~ion on the 
recoaended t'emedy at the si~e. The PRPs fonaally 
requested a meeting witll" o. s. EPA on July_ 29, 
1992. The Agency turned d~ this request because 
it does not negotiate re.edy selection. The 
Agency asked the requestors to aub~it comments on 
the proposed plan aa outlined. in the NCP. Other 
meetings have been proposed by the PRPs or their 
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contractor to clarify comments submitted by the 
PRPs. u.s. EPA has found the comments submitted 
to be clear and clarification to be unnecessary. 

Pilot studies are part of the remedial action 
outlined in the ROD. As discussed in Comment t 7 
of Section III.B.l of this responsiveness summary, 
the Aqency does not believe a pilot study for ISVE 
in the Off-site Containment Area is appropriate. 
In fact, results could be misleadinq, presentinq a 
false sense of security of ISVE effectiveness in 
an area known to contain numerous buried drums. 

4 • Comments from James Tarpo·, ACS 

Comment: Because of the nature of materials, includinq 
· cyanide and vocs, buried in the Off-site 
Containment Area, the implementation of the 
selected remedy may result in an increased and 
immediate risk to humans and the environment. 
Additiona~ly, all buried drums and the tanker 
truck were crushed prior to disposal. 

Response: ACS has previously presented its opinion on safety 
concerns as they relate to buried cyanides. u.s. 
EPA responded to this concern by reviewing known 
cyanide contamination and its relation to 
implementation of the preferred alternative 
(Administrative Record item 1186). ·It was 
determined that known cyanide contamination would 
not adversely aftect the implementation of the 
preferred remedy. However, u.s. EPA recognizes 
that Health and Safety concerns with excavation of 
hazardous ·ch .. ical• al"e vezy real. A detailed 
Health and 'safety Plan will"be -implemented to 
protect r .. edial workers. Additionally, because 
of u.s. EPA's concern with excavation emissions, 
it was ··necessary to •'-*pl .. ent Alternative 6b to 
include voc eaission control to protect ACS 
workers and nearby residents from exposure to 
hazardous emissions. · This control was not 
addressed in the PRP-produced Feasibility study. 

u.s. EPA takes note of ACS's contention that it 
was the general practice to s .. sh drums placed in 
the Off-site Containaent Area. However, 
documented adherence to this general practice is 
not available. ~ potential for intact drums or 
partially crushed druas to contain sequestered 
contaminants that would not.be reaediated by in
situ methods cannot be iqnored. 
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5. Comment from Barbara Maqel, Karaqanis & White 

Comment: In dealinq with a thermal desorption unit 
involvinq Heritage Environmental Services both the 
IDEM and u.s. EPA have determined that the unit 
was in fact an incinerator for requlatory. 
purposes. Given this fact the treatment unit 
proposed for the ACS site must also be viewed as 
an incinerator and be subject to the statutory 
requirement of the State of Indiana and therefore 
may not properly be selected as an NCP-compliant 
remedial alternative. 

Response: The determination that the Heritaqe thermal 
desorption unit was in fact an incinerator was 
made baaed on the specific. ·Operatinq parameters 
and desiqn of that unit. This determination has 
no bearinq on the qeneral policy of IDEM that low
temperature thermal treatment is not incineration. 
For specifics, please refer to the response to 
Comment I 3, Section III.B.2, of this 
responsiveness summary. 

6. comments from Barbara Magel· and A. Bruce White, 
reprasentinq OeMert & Dougherty 

1. Comment: In adopting Alternative 6b, the Agency did not 
coaply with the NCP mandate to select the mo•t 
coat-affective alternative~ 

Response: The NCP does not mandate that the moat coat
effective alternattve be selected. The NCP 
requires that coat-effectiven-•• be ~on.~dered as 
one of the nine criteria used to select the moat 
appropriate alternative., u.s. EPA then selects 
the alternative that provides the·beat balance 
with respect to the nine criteria. 

2. comment: The Agency has relied on an incomplete accounting 
of coats of the selected alternative. No coat is 
included in EPA's fiqurea for stabilization or 
RCRA cappin~ at the site. 

Response: It is noted that Feasibility Study alternatives 
included an incomplete accounting of costa. u.s. 
EPA has done ita own coat estimates for components 
of the r•edy and they are inc~uded in the ROD. 
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3. Comment: The primary basis for selectinq LTTT in the Off
site Containment Area relies on the assumption 
that area contains intact, full, buried drums of 
waste. 

Response: This is an incorrect conclusion concerninq u.s. 
EPA's basis for selectinq LTTT in the Off-site 
Containment Area. u.s. EPA selected LTTT for the 
Off-site containment Area because of the larqa 
number and random distribution of buried drums. 
It is not known whether or not these drums are 
intact, however, evan if no intact drums exist, 
sequestered contaminants in partially deqradad 
drums would be very difficult to extra.ct by in
situ methods. 

4. Comment: The Aqency has failed to consider short term risks 
associated with excavation of contaminated soils 
and wastes. 

5. 

Response: As stated in the PRP-produced Feasibility Study, 
"A health and safety proqram which requires the 
use of personal protection equipment for 
remediation contractor workers should minimize 
short-term risk durinq implementation of 
Alternative 6." Potential short-term risks to 
nearby residents or ACS workers were not addressed 
by the PRPs in the Feasibility Study. U.S. EPA 
has included provisions in the final remedy to 
control voc emissions durinq excavation of 
contaminated material. 

Comment: The Aqency is not complyinq with ARARs by 
salectinq a.remedial action that thermally treats 
PCBs. 

Response: The Feasibility study states that all ARARs will 
be met for Alternative 6b. It is inferred that 
this comment pertains to a belief that thermally 
treatinq PCBs is illeqal in the State of Indiana. 
This concern is addressed in the response to 
Comment t J, Section III.B.2, of this 
responsivene•s summary 

6. Comment: The Aqency-produced ecoloqical assessment of the 
onsite wetlands relies on overly conservative 
unrealistic assuaptions. 
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8. 

• 

9. 

Response: Comments on the ecoloqical assessment were 
submitted for inclusion in the Administrative 
Record. They are addressed in Section III.B.l of 
this responsiveness summary. 

Comment: No health-based standards have been made available 
to the public for review and comment. The Agency 
has reviewed and approved the Feasibility study 
using technology based standards. 

Response: The human-health based preliminary remediation 
goals (PRGs) were produced by u.s. EPA and 
included in the Administrative Record as item I 
203. Development ot PRGs is generally done early 
is the RI/FS process. u.s. EPA repeatedly 
requested the PRPs to develop proposed clean-up 

· standards; they refused. The Feasibility Study 
submitted by the PRPs was considered adequate to 
make a remedial action decision only after beinq 
supplemented by u.s. EPA. Additionally, 
technology-based clean-up standards have never 
been formally proposed by the respondents. u.s. 
EPA was forced to supplement the Feasibility study 
with Preliminary Remediation Goals and to develop 
and finalize site clean-up standards. 

Comment: It is problematic to propose a specific technoloqy 
such as LTTT without any definition ot the goals 
to be attained by that treatment. 

Response: one of the goals of tbe Feasibility study and 
therefore the alternatives was "to ensure that 
public health and the environaen~ are not exposed 
to cancer and non-cancer risks greater than the 
acceptable risk range from drinking water, soils, 
buried drums/liquid wastes/sludges, or other 
substances trom the ACS site. " It is now clear 
that this goal would never have been attained 
under the PRP'a reaedial philosophy espoused in 
the Feasibility Study. Because ot this, the u.s. 
EPA was forced to perform much ot the work needed 
to determine the effectiveness of the proposed 
remedial technologies and their abilities to 
attain this g~al. The u.s. EPA has set clean up 
standards and evaluated the ability to attain 
th~se standards through the proposed technologies. 

Comment: The selected alternative is not consistent with 
u.s. EPA's PCB spill regulation or its Land 
Disposal Restriction requirements. 
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Response: The 10 ppm PCB clean-up action level is based on 
the requirements for PCB spill clean-up outlined 
in 40 CFR 761.125 (c) (4) (v) which states that soil 
contaminated by PCBs at 10 ppm will be excavated 
to a minimum depth of 10 inches. Excavated soils 
will be replaced with clean soil containing PCBs 
less than 1 ppm. Addition~lly, u.s. EPA's 
Guidance on Remedial Actions for Superfund Sites 
with PCB Contamination suggests a 1 ppm PCB clean
up level, providing a 10-5 excess cancer risk, 
under the residential use scenario. Adding a 10" 
soil cover provides an additional order of 
magnitude protection. Therefore, a 10 ppm clean
up level with 10" soil cover will provide 
protection under the future residential use 
scenario at the 10-5 excess·cancer risk level. 

The land disposal restrictions (LDRs) are 
applicable to this site since the remedy involves 

~, excavation, treatment and placement of treated 
residuals. The LDRs provide for the use of LDR 
treatability variance levels for soil or debris 
contaminated with a RCRA listed waste. However, 
because LDR treatability variance levels only 
require that contaminants be reduced by 90-95t 
they have been deterained not to be protective for 
the ACS site. 

10. comment: The Administrative Record is lacking the following 
documents: 1) A stat ... nt fro• IDEM supporting the 
selected r .. edy: 2) A listing of ARARs from IDEM: 
3) All relevant inforaation on the Ecological 
Assessaent: 4) Docuaents supporting many of the 
Agency's decisions underlying the selection of 
Alternative 6b. 

Response: 1) A stateaent fro• IDEM supporting the selected 
r ... dy is now included in th&AcDainistrative 
Record. It is standard procedure to include this 
statement after the public co.aent period to allow 
IDBK the necessary ti .. to foraalize their 
reca..endations based on all pertinent 
inforaation, including public comments received. 

2) IDEM provided u.s. EPA with ARARs by letter 
dated June 6, 1991. This letter vas included in 
the Adainistrative Record as it .. I 148 and 
described as Feasibility Study ca..ents. ARARs 
froa the Water Division and the u.s. Aray Corps of 
Engineers were also provided the PRPs in this 
aanner. 
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3) All relevant information regarding the review 
of the PRP-submitted ecological assessment has 
been included in the Administrative Record. 

4) All documents pertaining to u.s. EPA's remedy 
selection have been included in the Administrative 
Record. 

11. Comment: The community of Griffith, Indiana has already 
informed the Agency that it does not want an 
incinerator in its town. The u.s. EPA ignores 
that opposition in selecting the remedy. 

Response: Low-Temperature Thermal Treatment is not 
incineration. Incineration operates at much 
higher temperatures and actually destroys most 
contaminants and the contaminant matrix, whereas 
LTTT removes most contaminants from the 
contaminant matrix, allowing reuse of this matrix 

..........__, onsite. Many of these contaminants will then be 
sent offsite. comments received from residents 
generally reflect a desire to clean-up the ACS 
site in an expedient manner. 

7. Comments from Andrew Perellis, representing ACS RD/RA 
Organizational Group~ 

1. Comment: The PRPs object to any ROD that specifies clean-up 
standards, particularly health-based standards, 
where u.s. EPA does not first propose specific 
standards for review and com.ent. 

Response: Please see the response to Comment t 1, Section 
III.B.l, of this· re~onsiveness summary. 

2. co-.ent: The PRPs object to the u.s. EPA's selection of 
clean-up standards unrelated to the capabilities 
of the technology selected for r .. ediation at the 
site. 

Response: Please see the response to co .. ent t 6, section 
III.B.l., of this responsiveness~ su.mary. 

3. Comment~ The u.s. EPA, without any leqal basis, completely 
disregards the applicability of both the LOR and 
LOR treatability variance standards established by 
its own quidance. 
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Response: Please see the response to Comment I 9, Section 
III.B.6., of this responsiveness summary. 

4. comment: The PRPs object to the issuance of a ROD at this 
time because u.s. EPA's approach to dealing with 
contaminated soils and risk are in a state of 
flux. 

Response: Please see the response to Comment I 12, Se~tion 
III.B.1., of this responsiveness summary. 

5. Comment: There are no documents in the Administrative 
Record to suggest that the State of Indiana 
subaitted any ARARs, aa required by the NCP, or 
that the state supports the'remedy. 

Response: Please see the response to Comment t 10, Section 
III.B.6., of this responsiveness summary. 

6. Comment: Indiana currently baa a statute which bans the 
incineration of PCBa in the State. 

Response: Please see the response to Comment t 3, Section 
III.B.2., of this raaponaivanaaa su.aary. 

7. co .. ant: All documents reflecting the decision u.s. EPA 
made on rajactin; the PRPa ecological aaaaaamant 
should be included in the adainistrativa record. 

Response: All docuaants reflecting the decision u.s. EPA 
made on rejecting the PRP's ecological assessment 
are included in the administrative record. 

a. Comaanta from Williaa J. ~aya, representing A1uaax 

1. Comment: Issues affecting the liability of custoaars of ACS 
after 1975 need to be further addressed by u.s. 
BPA. Thera are data.gaps in the administrative 
record regarding past site operations, the exact 
quantities of wastes which ware disposed of , the 
processes used by ACS, the business practices of 
ACS, and the-:dataa when disposal occurred. 
Siailar inforaation is alao lacking in the 
administrative record regarding Kapica Drua. . This 
inforaation is relevant tor various parties to 
dateraine their liability and to provide a basis 
for r..adial action. The information would be 
particularly useful to encourage a voluntary 
cleanup of all parties. 
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Response: u.s. EPA encourages PRPs to enter into 
negotiations to voluntarily conduct a cleanup of 
the ACS site. While certain parties may have 
concerns over their liability for cleaning the 
site, the purpose of the administrative record is 
to present documents that form the basis for the 
selection of the response action at the site. 
Information regarding the liability ot a 
particular group of parties is not necessarily 
relevant to the selection of the response action. 
Documents in the administrative record, however, 
which do contain information regarding the history 
of the site and processes used at the site include 
the remedial investigation, feasibility study, and 
the information request response of ACS. 
Extensive data is included in the RI/FS 
documenting the nature and extent of contaminants 
which are present at the site and which need to be 
remediated. 
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